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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

MEMORANDUM 

OPP OFFICIAL RECORD 
HEALTH EFFECTS DIVISION 
SCIENTrFIC DATA REVIEWS 

EPA SERIES 361 

OFflCEOF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

March 27, 2002 

SUBJECT: Dimethoate: Reviews of a Developmental Neurotoxicity Study (MR.ID 45529703), 
a Cholinesterase Study (MRID 45529702), and a Range-Finding Study 

TO: 

FROM: 

THRU: 

(MRID 45529701) 

PatDobak 
Reregistration Branch I 
Special Review and Reregistration Division (7508C) 

William F. Sette, Ph.D. 
Toxicology Branch 

c., ,__,____ f s ~ 3.,-,-01. 

Health Effects Division (7509C) 

Alberto Protz.el, Ph.D. ~\J: ~ r 
Senior Scientist \v 
Toxicology Branch 
Health Effects Division (7509C) 

Chemical: Dimethoate 
PC Code: 035001 
DP Barcode: D278940 
TXR #0050139 

ACTION: Toe purpose of this cover memo is to provide reviews of three studies ofDimethoate 
named above. Executive swnmaries are provided in the memo below. 

CONCLUSION: This package contains Data Evaluation Records (DERs) for three studies of 
Dimethoate: a Developmental Neurotoxicity Study (MRID 45529703); a Cholinesterase Study 
(MRID 45529702); and a Range-Finding Study (MRID 45529701). The DNT study was 
classified Acceptable/Guideline and satisfies the guideline requirement for a developmental 
neurotoxicity study in rats (OPPTS 870.6300, §83-6). The other two studies were classified 
Acceptable/Non-Guideline. 

0278940 .MEM. wpd 



HED Records Center Series 361 Science Reviews - File R042084 - Page 3 of 71 

l. Develqpmental Neurotoxicity Study (MRID 45529703) 

In a development.al neurotoxicity study (MRID 45529703 ), Dimcthoatc (99 .1 % a.i., batch 
# 20522-00) was administered to 24 parent female Crl:CD®BR rats per dose by gavage at dose 
levels of 0, 0.1, 0.5, or 3.0 mg/kg bw/day from gestation day 6 through postnatal day 10, and to 
the offspring from postnatal day 11 to postnatal day 21 inclusive. A Functional Operational 
Battery was performed on 10 dams/dose on gestation days 12 and 18 and lactation days 4 and 10. 
Offspring were evaluated as follows: age•appropriate functional observation battery on days 4, 
11, 21, 35, 45, and 60, automated motor activity on days 13, 17, 22, and 60; assessment of 
auditory startle response days 23/24 and 60/61, assessment ofleaming and memory (Morris 
Water Maze) at postnat.al days 23/24, and at postnatal day 61/62 (separate groups), brain weights 
on days 11, 21, and 65, and brain h.istopathology and morphometrics on days 21 and 65. Pup 
physical development was assessed by bodyweight, and sexual maturation of females was 
assessed by age at vaginal opening. Maturation of males was assessed by age at completion of 
balano-preputial separation. 

There were no treatment-related effects, for maternal animals. The maternal LOAEL for 
Dimethoate in rats is not identified. The maternal NOAEL is 3 mg/kg/day. 

For offspring, there were no effects on body weight, food consumption, clinical signs, auditory 
startle parameters, learning and memory evaluations, brain weight, or histopathological 
evaluations at any time point. There was no effect on litter size or pup weight at birth, but there 
was an increase in pup death during early lactation. The number of pup deaths was similar in· 
control and low dose groups ( 15 deaths in ] 0 litters for controls, 1 l deaths in 6 Jitters at 0.1 
mg/kg/day), but was increased at 0.5 mg/kg/day (43 deaths in 10 litters, including 1 total litter 
loss) and at 3.0 mg/kg/day (89 deaths in 14 litters, including 3 total Jitter losses). There were 
also decreased activity levels, as measured in the FOB, at 3.0 mg/kg/day, and changes in 
automated motor activity measures (decreased rearing in females at 3.0 mg/kg/day on PNDl 7; 
dose-related increases in horizontal activity in males at 0.5 mg/kg/day [65%] and 3.0 mg/kg/day 
[122%] on PNDl 7). The offspring LOAEL is 0.5 mg/kg/day, based on increased. pup death 
and increases in motor activity. The offspring NOAEL is 0.1 mg/kg/day. 

A comparative cholinesterase study (MRID 45529702), using the same doses and dose schedule 
as the current study, found significant inhibition of plasma, RBC, and brain cholinesterase in 
dams and fetuses on GD20 after 3 mg/kg/day dimethoate, and significant decreases in brain 
cholinesterase inhibition (10%) in dams and fetuses given 0.5 mg/kg/day. Pups showed the same 
pattern of effects on PND21. Based on that study, the NOAEL for cholinesterase inhibition 
following repeated dimethoate exposure is OJ mg/kg/day based on brain cholinesterase in adults 
and offspring. 

This study is classified Acceptab1e/Guide1ine and satisfies the guideline requirement for a 
developmental neurotoxicity study in rats (OPPTS 870.6300, §83-6). 

D278940.MEM.wpd 2 
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2. Cholinesterase Study (MRID 45529702) 

In a special neurotoxicity study (MR.ID 45529702), dimethoate (99.1 % ai., batch/lot# 
20522-00) was administered to groups of Crl:CD® {SD) IGS BR rats by gavage at dose levels of 
0.0, 0.1, 0.5 or 3.0 mg/kg hw/day. Treatment groups consisted of 9 pregnant dams treated from 
GD 6 through GD 20 and tenninated; 10 pregnant dams treated from GD 6 through PND I 0 
followed by treatment of 1 male and 1 female offspring/litter on PND 11 through PND 21; 
groups of 8 untreated dams whose offspring were treated on PND 11. In addition, groups of 16 
adult male and female rats were treated with dimethoate for 11 days. Although the study 
investigated. the effect of the test materiaJ on developmental criteria such as reproductive 
perfonnance, gestation, fetal viability, etc., the primary purpose was to determine the effect of 
dimethoate on blood and brain cholinesterase activities in adult ma1e and female rats, pregnant 
dams, fetuses, and offspring following both acute and repeated exposures. 

No significant treatment-related effects were found on any reproductive or developmental 
parameters. In addition, the test materia1 did not increase mortality, or cause clinical signs of 
toxicity in adult male and female rats, fetuses or offspring at any dose. No histopathology of the 
nervous system was seen in five offspring examined after PND 60. 

For almost all groups of adult animals, pregnant dams, fetuses, and pups, dimethoate doses of 
3.0 mg/kg/day significantly decreased the activities of plasma, red blood cell (RBC), and brain 
cholinesterase following acute or multiple daily doses of dimethoate. Acute doses of 0.5 mg/kg 
caused no significant effects. Repeated exposure to 0.5 mg/kg caused significant inhibition in 
brain ChEs in dams, fetuses, and nursing pups. By day 60, all ChE levels had recovered. No 
consistent difference in sensitivity to ChEI was found following acute or repeated exposures. 

For acute exposures: 
the LOAEL for brain ChEI is 3 mg/kg (adults and pups of both sexes); 
the LOAEL for red blood.cell ChEI is 3 mg/kg (adults of both sexes); and 
the LOAEL for plasma ChEI is 3 mg/kg (male pups and male adults). 

The acute NOAEL for ChEI in all compartments is O.S mg/kg for both adults and 
offspring. 

For repeated exposures: 
the LOAEL for plasma CbEI is 3 mg/kg/day (adults and offspring of both sexes); 
the NOAEL for plasma ChEI is 0.5 mg/kg/day; 

the LOAEL for red blood cell ChEI is 3 mg/kg/day (adults and offspring of both 
sexes); 

the NOAEL for red blood cell ChEI is 0.S mg/kg/day; 

0278940.MEM.wpd 3 
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the LOAEL for brain ChEI is 0.5 mg/kg/day (adults and offspring of both sexes); 
the NOAEL is 0.1 mg/kg/day; 

The repeated exposure NOAEL for ChEI is 0.1 mg/kg/day based on brain ChEI in 
adults and of&pring. 

This study is classified acceptable/nonguideline for the determination of plasma, RBC, and brain 
cholinesterase activities following treatment with dimethoate in adult, fetal, and juvenile rats. 

3. Range Findin& Study CMRID 45529701) 

In a preliminary developmental neurotoxicity study (MRID 45529701) Dimethoate 
(99.1% a.i., batch/lot 20522-00) was administered to 15 female Crl:CD® BR rats per dose by 
gavage at dose levels of 0, 0.2, 3, or 6 mg/kg bw/day. Ten maternal animals/group were 
administered the test substance from gestation day (GD) 6 through postnatal day 10; an 
additional five dams/group were dosed on GD 6,-20, inclusive. Two male and two female 
pups/litter were treated from postnatal day 11 to 21, inclusive. The females treated up to GD 20 
were killed three hours after dosing on that day; litter data was assessed and cholinesterase 
activity detennined in maternal and fetal plasma, RBC, and brain. For females allowed to litter, 
the treated offspring were killed two hours after dosing on postnatal day 21 and cholinesterase 
activities determined. Statistical analyses were performed for gestation body weight and 
gestation body weight gain data only. 

All animals survived to scheduled tennina.tion. During gestation, maternal body weight gains 
after initiation of treatment were slightly decreased in the mid- and high-dose groups (83-88% 
and 74-88%, respectively, of the control levels). Lower weight gains in the high-dose group 
resulted in significantly (p !s 0.01; 93-94% of control) lower absolute body weights compared 
with the controls beginning on GD l 0. There were no apparent differences in weight gain among 
groups during lactation; no effects on body weights or body weight gains were observed in the 
low-dose group for gestation or lactation. The on1y effect on food consumption was slightly 
reduced intake in high-dose dams during the treatment interval (approximately 88·91 % of the 
control levels). 

Following sacrifice on GD 20, no differences were observed between the treated and control 
groups for mean numbers of corpora lutea, implantations, live fetuses, resorptions, fetal body 
weights, fetal brain weight, or fetal sex ratios. For dams allowed to litter and rear their young, no 
differences were observed between the treated and control groups for pregnancy rate, mean 
numbers of implantations, or pup sex ratios. Pup survival was reduced in the high-dose group 
mainly during lactation days 1-4. Pup body weight gain in the high-dose group was also 
decreased during early lactation, resulting in lower absolute body weights throughout lactation. 
From post-natal day 11-21, body weight gains by the high-dose pups (treated and untreated) were 
similar to the control levels. 

D278940.MEM.wpd 4 
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No treatment-related gross lesions were observed in dams killed on GD 20 or in dams and pups 
killed on lactation day 21. Brain weights for fetuses and 2 l-day old pups were not affected by 
treatment. 

For animals tested on GD 20, plasma cholinesterase activity was decreased 25 and 57% in mid­
and high-dose dams, respectively, and 66-79% in mid- and high-dose fetuses; RBC 
cholinesterase activity was inhibited by 70-96% in mid- and high-dose dams and fetuses; and 
brain cholinesterase activity was inhibited by 75 and 88% in mid- and high-dose dams, 
respectively. In additio~ brain cholinesterase activity was inhibited by 22-24% and 35-42% in 
mid and high dose fetuses, respectively. On lactation day 21 male and· female pups had 
approximately 40%, 60-65%, and 42-45% inhibition of plasma, RBC, and brain cholinesterase 
activities at the mid dose, 60%, 70-80%, and 55-66% inhibition of plasma, RBC, and brain 
cholinesterase activities at the high dose. Data were not statistically analyzed, and sample sizes 
were small for some groups, precluding conclusions about relative sensitivity among age groups. 

This study is classified Acceptable/Non-guideline as a range-finding study and does not ~sfy 
the guideline requirement for a developmental neurotoxicity study in rats (OPPTS 870.6300, 
§83-6); it has provided adequate support for the doses chosen for use in the main developmental 
neurotoxicity study. These results must be evaluated in context of the developmental 
neurotoxicity study (MRID 45529703) and the cholinesterase study (MRID 45529702). 

D:278940.MEM.wpd 5 
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DATA EVALUATION RECORD 

DIMETHOATE 

Stanly Type: DOSE-FINDING DEVELOPMENTAL NEUROTOXICITY 
[NON-GUIDELINE) 

MR.ID 45529701 

Prepared for 
Health Effects Division 

Office of Pesticide Programs 
U.S. Environmental Protection Agency 

1921 Jefferson Davis Highway 
Arlington, VA 22202 

Prepared by 
Toxicology and Hazard Assessment Group 

Life Sciences Division 
Oak Ridge National Laboratory 

Oak Ridge, TN 37831 
Task Order No. 02-10 

B 

Primary Reviewer: 
Carol S. Forsyth, Ph.D .• D.A.B.T. 

~ ~cJ ~ 1 

Signature: a# 
Secondary Reviewers: 
Cheryl B. Bast. Ph.D., D.AB.T. == s~· 

Date: 

Robert H. Ross, M.S., Gro:qp Leader 
eJ,.,:, "· ~ Signature: . 

Date: JAN 1 4 2002 

Quality Assurance: 
Lee Ann Wilson. M.A. 

. _£'4.W~ 
Stgnatur 
Date: JAN f ~ 2002 

Disclaiml:r 

This review may have been altered subsequent to the contractor's signatures above. 

Oak Ridge National Laboratory, managed and operated by UT-Battelle, LLC., for the U.S. Dept. of Energy under contract 
DE-AC05..000R22725. 
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Dose-finding Developmental Neurotoxicity Study (2,001) /Pagel of 15 
lDIMETBOATE/035001] Range-finding study for Guideline OPPT 870.6300 

EPA Reviewer. K. Rafli,eJe, Ph.D. Signature~ 
Registration Action Branch 3, Health Effects Division (7509C) Date____,""""jA~~~---
EP A Reviewer: W. Sette, Ph.D. Signature: L&,-,,,.,,. r S~ 
Toxicology Branch, Health Effects Division (7509C) Date 2..- 2 6 - 0 '2.... 
EPA WorkAssignmentManager: J. Stewart,Ph.D. Signature: ~ tuJa,I 
Toxicology Branch, Health Effects Division (7509C) Date > 

DATA EVALUATION RECORD 
TXR#: 0050139 

STUDY WE: Dose-finding Developmental Neurotoxicity Study - Rat; Non-guideline 

PC CODE: 035001 

TEST MATERIAL (PURITY): Dimethoate (99.l % ai.) 

DP BARCODE: D278940 
SUBMISSION NO.: S605760 

SYNONYMS: Phosphorodithioic acid, O,O-dimethyl S-[2-(methyl-amino )-2-oxoethyl.] ester 

CITATION: Meyers, D.P. (2001) Dimethoate dose finding study in CD rats by oral gavage 
administration preliminary to developmental neurotoxicity study. Huntingdon 
Life Sciences, Ltd., Cambridgeshire, England. Laboratory Project No. CHV/068 
(Report 000129), October 19, 2001. MRID 45529701. Unpublished 

SPONSOR: CheminovaA/S, P.O. Box 9, DK-7620 Lemvig, Denmark 

EXECUTNE SUMMARY: In a preliminary developmental neurotoxicity study (MR.ID 
45529701) Dimethoate (99.1 % a.i., batch/lot 20522-00) was administered to 15 female Crl:CD® 
BR rats per dose by gavage at dose levels of 0, 0.2, 3, or 6 mg/kg bw/day. Ten maternal 
animals/group were administered the test substance from gestation day (GD) 6 through postnatal 
day 1 0; an additional five dams/group were dosed on GD 6-20, inclusive. Two male and two 
female pups/litter were treated from postnatal day 11 to 21, inclusive. The females treated up to 
GD 20 were killed three hours after dosing on that day; litter data was assessed and 
cholinesterase activity determined in maternal and fetal plasma, RBC, and brain. For females 
allowed to litter, the treated offspring were killed two hours after dosing on postnatal day 21 and 
cholinesterase activities determined. Statistical analyses were performed for gestation body 
weight and gestation body weight gain data only. 

All animals survived to scheduled termination. During gestation, maternal body weight gains 
after initiation of treatment were slightly decreased in the mid- and high-dose groups (83-88% 
and 74-88%, respectively, of the control levels). Lower weight gains in the high-dose group 
resulted in significantly (p ~ 0.01; 93-94% of control) lower absolute body weights compared 
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Range-finding study for Gllidellile OPn 879.6300 

with the controls beginning on GD l 0. There were no apparent differences in weight gain among 
groups during lactation; no effects on body weights or body weight gains were observed in the 
low-dose group for gestation or lactation. The only effect on food consumption was slightly 
reduced intake in high-dose dams during the treatment interval ( approximately 88-91 % of the 
control levels). 

Following sacrifice on GD 20, no differences were observed between the treated and control 
groups for mean numbers of corpora lutea, implantations, live fetuses, resorptions, fetal body 
weights, fetal brain weight, or fet.al sex ratios. For dams allowed to litter and rear their young, no 
differences were observed between the treated and control groups for pregnancy rate, mean 
numbers of implantations, or pup sex ratios. Pup survival was reduced in the high-dose group 
mainly during lactation days 1-4. Pup body weight gain in the high-dose group was also 
decreased during early lactation, resulting in lower absolute body weights throughout lactation. 
From post-natal day 11-21, body weight gains by the high-dose pups (treated and untreated) were 
similar to the control levels. 

No treatment-related gross lesions were observed in dams killed on GD 20 or in dams and pups 
killed on lactation day 21. Brain weights for fetuses and 21-day old pups were not affected by 
treatment. 

For animals tested on GD 20, plasma cholinesterase activity was decreased 25 and 57% in mid­
and high-dose dams, respectively, and 66-79% in mid- and high-dose fetuses; RBC 
cholinestemse activity was inhibited by 70-96% in mid- and high-dose dams and fetuses; and 
brain cholinesterase activity was inhibited by 75 and 88% in mid- and high-dose dams~ 
respectively. In addition, brain cholinesterase activity was inhibited by 22-24% and 35-42% in 
mid and high dose fetuses, respectively. On lactation day 21 male and female pups had 
approximately 40%, 60-65%, and 42-45% inhibition of plasma, RBC, and brain cholinesterase 
activities at the mid dose, 600/4, 70-80%, and 55-66% inhibition of plasma, RBC, and brain 
cholinesterase activities at the high dose. Data were not statistically analyze~ and sample sizes 
were small for some groups, precluding conclusions about relative sensitivity among age groups. 

This study is classified Acceptable/Non-guideline as a range-finding study and does not satisfy 
the guideline requirement for a developmental neurotoxicity study in rats (OPPTS 870.6300, 
§83-6); it has provided adequate support for the doses chosen for use in the main developmental 
neurotoxicity study. These results must be evaluated in context of the developmental 
neurotoxicity study (MRID 45529703) and the cholinesterase study (MRID 45529702). 

COMPLIANCE: Signed and dated OLP, Flagging, and Data Confidentiality statements were 
provided. A Quality Assurance statement was not included. It was noted that while the study . 
generally followed GLP principles, no specific study-related Quality Assurance procedures or 
analysis of dose formulations were performed. 
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Range-finding study for Guideline OPPT 870.6300 

I. MATERIALS AND MEmODS 

A. MAJEBIALS: 

1. Test material: 
Desmptiua: 
Batcll#: 
Purity: 
Compound Stability: 

CAS # ofTGAI: 
Structure: 

Dimethoate 
white solid 
20S22-00 
99.l %a.i 
responsi1lility of sponsor (a Certificate of Analysis, including stability and storage 
conditions, was provided) 
60-51-5 

2. Vehicle and/or positive control: Reverse osmosis water was used as the vehicle and 
negative control. No positive control was used in this study. 

3. Test animals a,,): 
Species: 
Strain: 
Age at study initiation: 
Wt. at study initiation: 
Soune: 
Bousmi: 

Diet: 

Water: 
Environme11tal ~ditiom: 

Acclimation period: 

rat 
Crl:CD®BR 
10-11 wks 
215--277 g 
Charles River UK. Limited, Margate, Kent, England 
In stainless steel or high density polypropylene suspended cages; wood 
shavings provided as bedding from late gestation onwards 
Pelleted rodent diet, UAR VRFI Certified, Usine d' Atimentation Rationale, ad 
libitum 
tap water, ad libltum 

Temperature: 
Humidity: 
Air changes: 
Photuperiod: 
13 days 

19-25°C 
40-70% 
upto 15/hr 
12 hrs dark/12 hrs light 

B. PROCEDURES AND STUDY DESIGN 

1. In fife dates: Start: May 9, 2000; End: June 24, 2000 

2. Study schedule: The test substance was admirustered to ten maternal animals per group from 
gestation day {GD) 61hrough postnatal day 10. An additional five dams/group were dosed 
on GD 6-20. inclusive. Two male and two female pups/litter were treated from postnatal day 

10 
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Range..fiading study for Guideline OPPT 870.6300 

11 to 21, inclusive; the remaining offspring in each litter were retained as undosed within­
litter controls. The females treated up to GD 20 were killed three hours after dosing on that 
day; litter data was assessed and cholinesterase activity detemrlned in maternal and fetal 
plasma, RBC, and brain. For females allowed to litter, the treated offspring were killed two 
hours after dosing on postnatal day 21 and cholinesterase activity determined. Dams and 
untreated offspring were killed on or shortly after postnatal day 21. 

3. Manne procedure: Females were paired 1:1 with stock males of the same strain. Each 
female was examined daily during the mating period to identify spenn cells in a vaginal 
smear or the presence of a copulatory plug. The day that sperm or a plug was found was 
designated gestation day 0. 

4. A,ngnal assip.ment: Mated females were allocated to group and cage position in sequence, 
thus ensuring that animals mated on any one day were evenly distributed. among the groups 
(Table l }. The offspring were allocated to treatment using random number tables. 

TABLE l. Study Design 

Dose (mg/kg/day) 
Treatment schedule 0 0.2 3 6 

Maternal Animals (n) 

GD 6-20 ( cholinesterase determinations) 5 5 s s 
GD 6 - postnatal day 10 10 10 lO 10 

Offspring 

inations) 2/sex/litter 2/sex/litter 2/sex/litter 2/sex/litter 

Data taken from text table p. 18, MRID 45529701. 

5. Dose selection rationale: Dose levels were chosen by the sponsor based on available 
toxicity data. No further details were included in the current study. 

6. Dosage administration: All doses were administered once daily to matemal animals by 
gavage, on either GD 6 through pos1natal day 10 or GD 6-20 (animals in parturition at the 
time of dosing were not dosed on that day). Two offspring/sex/litter were treated on 
postnatal days 11-21. Dosing volumes for dams and offspring were 5 mL/kg of body 
weight/day (formulations were mixed with a m~etic stirrer throughout dosing). For dams, 
dosing was based on the most recent body weight detennination up to and including GD 17; 
thereafter dosing remamed constant to postnatal day 1. From postnatal day 1, doses were 
again based on the most recently recorded body weight For offspring, doses were based on 
the most recently recorded body weight. 

7. Dos!J,&e pre:garalion ;md anal!sis: Formulations were prepared weekly. The highest 
required concentration was prepared by mixing the required amount of test substance with 

I ( 
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Range-finding study for Guideline OPPT 870.6300 

the appropriate amount of vehicle. The formulation was mixed with a magnetic stirrer; lower 
concentrations were prepared by serial dilution. Prior to the start of the study, homogeneity 
and stability of the test substance was evaluated as part of the Developmental Neurotoxicity 
study; these data were not included in the current report. Concentration of the dosing 
formulations was analyzed in samples from the first and last weeks of the dosing period. 

Results: 
Homogeneity analysis: data not included 

Stability analysis: "Shown to be stable for up to 2 days at ambient temperature or 15 days at 
4°C;" data not includ¢. 

Concentration analysis: Concentrations of the dosing solutions were within 42% of 
nominal with the exception of the mid-dose solution on week 1, day 1 (10.8% above 
nominal). Analysis of the mid-dose solution for day 2 showed the concentration to be 99.5% 
of nominal. 

The analytical data indicated that the difference between nominal and actual dosage to the 
study animals was acceptable. 

c. OBSERVATIONS: 

1. In-life observations: 

a. Maternal animals: All animals were checked at least twice daily for clinical signs or ill 
health. Additional, detailed observations were made on each treatment day. Signs of toxicity 
were recorded as they were observed, including the time of onset, degree, and duration. The 
FOB was not conducted on the dams. 

Individual maternal body weight data were recorded on ODs 0, 3, 6, 10, 14, 17, and 20 and 
on lactation days 1,4, 11, 17, and 21. Food consumption was recorded on ODs 0-2, 3-5, 6-9, 
10-13, 14-16, and 17-19 and on lactation days 1-3, 4-6, 7-10, 11-13, 14-16, and 17-20. 

b. Offsprina;/Litter observations: The day of completion of parturition was designated as 
lactation day (postnatal day) 0. The females allocated to litter were allowed to deliver their 
young naturally and rear their own offspring until lactation day 21. Daily throughout 
lactation, offspring were examined cage-side fof gross signs of mortality or morbidity, 
changes in litter size, and clinical signs of toxicity. Any gross signs of toxicity in the 
offspring were recorded as they were observed, including the time of onset, degree, and 
duration. Additional, detailed observations were made on each treatment day. Sex of the 
offspring was determined on lactation days 1, 4, and 21 and individual body weights were 
recorded on days 1, 4, 7, and 11-21. 
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Range-finding study for Guideline OPPT 870.6300 

On day 4 postpartum, Jitters were standardized to a maximum of 8 pups/litter ( 4/sex/litter, as 
nearly as possible); excess pups were killed and discarded. 

Offspring were not evaluated for developmental landmarks, FOB, motor activity, auditory 
startle reflex habituation, learning and memory 

2. Cholinesterase determination: Cholinesterase activity was determined in blood and brain 
samples from dams and fetuses on GD 20 and from two male and two female pups/litter 
which were dosed on lactation days 11-21. Blood was collected under light iso:flurane 
anesthesia from the retro-orbital sinus ( dams and 21-day old pups) or. umbilical cord (GD 20 
fetuses). Samples for GD 20 dams and fetuses were collected 3 hours post-dosing and pooled 
separately for male and female fetuses in each litter. Blood samples were obtained from 21-
day old pups 2 hours post-dosing. Rationale for chosen sampling times was not provided. 
Following blood collection, the brains were removed and weighed. Plasma, RBC, and whole 
brain cholinesterase activity was detennined by a modified Ellman method. 

3. Postmortem obsenrations: 

a. Maternal animals: On GD 20, maternal animals were sacrificed (after blood sampling) by 
carbon dioxide inhalation and subjected to gross necropsy. The reproductive tract was 
examined for numbers of corpora lutea, implantation and resorption sites, and number and 
distribution of fetuses. Brains were removed and weighed. Dams that had been allowed to 
litter were sacrificed on or about lactation day 21 and examined grossly; the number of 
implantation sites was recorded. Females with total litter loss were sacrificed on the day of 
litter loss, and the number of implantation sites were recorded; a sample of mammary tissue 
was examined and collected., and routine necropsy was performed. Females failing to litter 
were sacrificed on presumed gestation day 25; their uterus was evaluated for implantation 
sites and pregnancy status was confirmed by the Salewski staining technique. 

b. Fetuses and Offspring: On GD 20, fetuses were dissected from the uterus and sexed; blood 
samples were obtained from the umbilical cord and the brains were removed and weighed. 
Pups dying during lactation were examined grossly; culled pups were discarded without 
further examination. Pups treated through lactation day 21 were killed after blood sampling 
by carbon dioxide inhalation and subjected to gross necropsy. Brains were removed and 
weighed. 

In addition, four untreated offspring were killed.on lactation day 21 per.fused with 
glutaraldehyde and paraformaldehyde through the left ventricle. Sections of the brain were 
prepared., stained, and examined by light microscopy. 

13 



HED Records Center Series 361 Science Reviews - File R042084 - Page 14 of 71 

(DIMETHOATEJ035001} 

D. DATA ANALYSIS 

Do.se-fi11diag Developmental Neurotoxk:ity Study (2001) / Page 8 of 15 
Range-rmding study for Guideline OPPT 870.6300 

1. Statistical analyses: Gestational body weight and body weight change data were analyzed by 
Analysis of Variance. Due to small sample size, other patameters were not analyzed 
statistically. 

2. Indices: 

a. Regrodo.ctive indices: The following indices were calculated for animals killed on OD 20: 

Pre-implantation loss (%) = ([No. corpora lutea-No. implantations ]/No. corpora lutea) x: 100 

Post-implantation loss(%)= ([No. implants -No. live fetuses]/No. implants) x 100 

b. Off'sprin1 viability indigs: The following viability (survival) indices were calculated from 
lactation records of litters in the study: · 

Post-implant. survival index= (Total no. offspring born/Total no. implant. sites) x 100 
. 

Live Birth Index== (No. live offspring postnatal day 1/fotal no. offspring born) x JOO 

Viability Index = (No. live offspring day 4 precull/No. live offspring day 1) x 100 

Lactation Ind.ex= (No. live offspring day 7 or 11/No. live offspring day 4 postcull) x 100 

3. fositive and historical control data: Not required for this range.finding study. 

ll. RESULTS: 

A. MATERNAL AND OFFSPRING OBSERVATIONS: 

1. Maternal mortality and clinical and fune:tional obsenations: 

All animals survived to scheduled termination. Clinical signs of toxicity were limited to 
post-dosing salivation observed in two mid-dose females on ODs 13 and 15, respectively, in 
one mid-dose female on lactation day 2, and in three high-dose females on GDs 14~ 16, and 
19, respectively. These signs may be reJated to µ-eatment, since they occurred only in 
animals treated at the mid- and high-doses. However. their toxicological significance is 
unclear since the sign was sporadic and occurred in very few animals with no increase in 
incidence from mid to high dose. 

2. Maternal body weip,t and food eonsumgtigg: 
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Selected group mean body weight and food consumption data for pregnant and nursing dams 
are summarized in Table 2. Body weight gains during gestation were slightly decreased in 
the mid- and high-dose groups (83-88% and 74-88%, respectively, of the control levels). 
Decreased weight gains in the high-dose group resulted in significantly (p s 0.01; 93-94% of 
control) lower absolute body weights compared with the controls beginning on GD 10. There 
were no differences in weight gain among the treated and control dams during the remainder 
of treatment (lactation days 1-11 ). During the post-dosing interval (LO 11-21 ), treated dams 
tended to gain weight while controls lost weight, resulting in final absolute body weights 
that were similar for all groups. There were no apparent differences in body weights or body 
weight gains between the control and low dose groups. 

Food consumption in the high-dose group was slightly reduced throughout the treatment 
interval (approximately 88-91% of the control levels). No other effects on food consumption 
were observed. 
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TABLE 2. Selected maternal body weight and food consumption data 
duringgestationandlactation 

Study lnterval/Endpiont OmglkWday 6.l mg/kg/day 

Gestation (n = 14-15) 

Body wt GD O (g) 247:1: 13 244± 15 

Body wt. GD 6 (g) 289± 17 281± 17 

Body wt. OD 14 (g) 337 :i: 21 330:i: 23 

Body wt. CID 20 (g) 420±26 408:3S 

Wt. gain GD 0-6 (g) 43:1:9 37±10 

Wt. gain GD 6-20 (g) 130:1: 14 127:r22 

Food cons. GD ()..2 27±3 26:r2 
(g/rat/day) 

Food cons. OD 6-9 31±3 30±3 
(g/rat/day) 

Food cons. GD 17-19 33±3 32:1:4 
(g/rat/day) 

Lactation (n =8-10) 

Body wt. day 1 (g) 329±21 318± 18 

Body wt. day 11 (g) 365±25 359:1: 17 

, Body wt. day 21 (g) 348±22 351±32 

Wt. gain days 1-11 (g) 36:!:9 41:1:8 

Wt. gain days 11-21 {g) -17:!:6 -8±17 

Food cons. days HO 50.:1:4 48±3 
(g/rat/day) 

Foodoons.days 11-20 75:t:6 75±5 
(g/rat/day) 

Data taken fi'om Tables 2-7, pp. 52-57, MRID 45529701. 
"Number in parentheses is percent of control; calculated by reviewer. 
Significantly different from control: *p ~ 0.05; "'*p ~ 0.01. 

3mg/kg/day 

250± 12 

286:1:: 16 

328:1::21 

400±2& 

37±8 

114 .. ::: 14 (88) 

27±3 

29±4(94) 

30¼3 (91) 

311±22 

342± 15 

341 ±26 

31 ± 12 (86) 

-1 :!: 16 

49±4 

74:i:4 

6mg/kg/day 

241 :i: 12 

275::c 13 

314** ± 16 (93)• 

389"'* ± 24 (93) 

35±5 

114 .. ± 15(88) 

25±4 

28±4(90) 

29±3(88) 

299± 16(91) 

331 ± 22(91) 

340:1: 27 (98) 

32:!: 12 (89) 

9± 12 

45±6(90) 

71 ±8 (95) 

3. Reproductive performance and litter observations: The reproductive performance of 
animals killed on GD 20 is summarized in Table 3. No differences were observed at any 
dose between the treated and control groups for mean numbers of corpora lutea, 
implantations, live fetuses, resorptions, fetal body weights, fetal brain weights, or fetal sex 
ratios. 
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E TABLE 3. Reproductive performauce of females killed oa GD 20 

0mg/kg/day 0.% mg/kg/day 3mg/kg/day 6mg/kg/day 

No.dams 5 5 5 5 

No. with live young 5 5 5 5 

Corpora lutes/dam 15.0 :l:: l.6 17.2:l::4.7 16.0±2.5 15.0± 1.2 

Implantations/dam 15.S± 1.1 lS.2± 1.8 15.2 ± 2.3 14.6:!:: 1.S 

Live fetuses/dam 15.4:l:: 1.5 14.6:l:: 1.5 13.6:1:0.5 14.2± 1.3 

Total resorptions/dam 0.4 0.6 1.6 0.4 

'Pre-implantation loss (%) 0.0 12.4 6.1 2.7 

Post-im.phm.tation loss(%) 2.7 3.8 9.4 2.5 

Fetal body wt. (n=S) 3.77±0.25 3.76:!:021 3.79¾;0,33 3.97:0.25 

Fetal brain wt (n ... 5/sex) 
Males 0.169±0.01 0.164±0.01 0.157±0.01 0.172:1:0.01 
Females 0.162±:0.01 0.160:l:0.0 I 0.156±0.01 0.165±0.01 

Sex ratio(%, male) 36.9 36.0 48.6 37.l 

Data taken from Tables t, 9,and 10, pp. 51, 59, and 60, rcspecuvely, MRID 45529701. 

Reproductive and litter data for dams allowed to litter and rear their young are given in Table 
4a. No differences were observed between the treated and control groups for pregnancy rate, 
mean nwnbers of implantations, total litter size, or pup sex ratios. Pup survival was reduced 
in the high-dose group mainly during lactation days 1-4 (see Table 4b) resulting in lower live 
birth, viability, and lactation indices. Also as a result of decreased pup survival, the live litter 
size on day 1 was reduced for the high-dose group compared with the control group. Pup 
body weight gain in the high-dose group was decreased during early lactation resulting in 
lower absolute body weights throughout lactation. Body weight gains by the high-dose pups 
were similar to the control levels from PNDl 1-21 (for both treated and untreated pups), but 
did not compensate for the initial reduction. 

11 
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TABLE 4a. Reproductive performance of females allowed to Jitter 

Endpoint Omg/kg/day 0.2 mg/kg/day 3mg/kg/day 6mg/kg/day 

No.Females 10 10 IO 10 

Not pregnant 0 1 1 0 

Gestation length {days) 22.3 22.l 22.2 22.l 

No. live litters 10 9 9 lO 

Gestation index (%) 100 100 100 100 

No. with live at weaning 10 9 9 8 

Total litter loss 0 0 0 2 

Implants/dam 15.3 ± 1.8 15.2 :c 1.2 15.4 ;f:2.1 15.5 :l:: 1.8 

Total litter size {day I) 14.4 ± 1.6 14.2±2.7 14.3 s:: 1.7 14.1 ±2.0 

Live litter size 
day I 14.2± 1.5 14.2±2.7 14.2::1:: 1.6 12.4 :1: 3.5 
day 4 (precull) 13.9 ::I: t.7 14.l ::I: 2.7 13.8:1: 1.7 11.7 :t:4.2 
day 11 8.0±0.0 S.0± 0.0 7.9±0 .. 3 8.0± 0.0 

Live Birth Index(%) 98.7 100 99.3 87.2 

Viability Index C-/4) 97.S 99.3 96.8 77.5 

Lactation Index day 11 100 100 98.7 88.9 
(%). 

Sex ratio at birth (% 52.2 48.3 57.6 52.8 
male) 

Pnp body wt. - malea 
day l 7.2-:i:0.7 6.2±0.7 6.6±0.7 5.9 ::I: 0.6 (82)"-
day 11 25.l: 1.7 23.7±3.0 25.5±2.4 20.6 ± 3.9 (82) 
day21 52.7 :!: 5.4 49.4:l:6.6 51.0:l:4.l 44.4 :1: 8.0 (84) 

Pup wt. change - male 
days 1-11 18.0± 1.7 11.s :1::2.s 18.9z2.2 14.7 ± 3.6 (82) 
days 11-21 27.5 ::1: 3.9 25.7:1:4.2 25.5 :1: 2.7 23.8 :I: 4.4 (87) 

Pup body wt. • female" 
dayl 6.8:!: 0.9 5,8±0.7 6.2:1: 0.5 S.9 -:i: 0.8 (87) 
day 11 23.9± LS 22.1±2.9 24.3 ±2.1 20.4 ± 3.5 (SS) 
day21 49.5±4.6 46.4:1:6.1 49.0±4.2 44.5 ± 7.1 (90) 

Pup wt. change - female" 
days 1-11 17.1 :1:: 1.6 163±2.6 18.t :l:: 1.9 14.5 ::!: 2.8 (85) 
days 11-21 25.6±3.4 24.3 ::!:3.5 24.7±2.7 24.I ±4.0 (94) 

Data taken from Tables I, 8, 12-14, 19, 20, 23. and 24, pp. 51, 58, 62-64, 69, 70, 73, and 74, respectively. MR1D 
45529701. 
*Includes treated pups only {n= 15-20 for males, 14-20 for females). 
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Table 4b. Postna.tal Pup Mortality • 

Dose 
(mV'kg/day) 

1-4 5-ll 

0 {Control) 5(4) 0(0) 

0.2 (LDT) 1 (1) 0(0) 

3.0(MDT) 5(4) 1(1) 

6.0 (HOT) 38(7) 1(1) 

Number of pups (numbel' oflitters); n"'9• l O litters. 

Dose-rmding Developmental NeurotoI.icity Study (%001) / Pap 13 of 15 
Range.finding study !or Guideline OP.Pr 870.6300 

Days of Lactation Total 
litter loss 

HI 11-21 1-21 {day) 

5(4) 0 5(4) 0 

1(1) 0 1(1) 0 

6(4) 0 6(4) 0 

39(7) 2(2) 41(7) 2(~) 

4. Postmortem results: No treatment•related gross lesions were observed in dams killed on GD 
20 or in dams and pups killed on lactation day 21. Brain weight data for 21--day old pups are 
given in Table 5. No differences in brain weight were found among treatment groups. 

TABLE 5. Absolute and relative hraUI weigh1s of21-day old pups 

Weight 8m~day 0.2 mg/kg/day 3mglkg/day 6mg/kg/day 

Male (n=IS-20) 

Body weight (g) 52±4.9 50±6.8 SU4.2 44±8.1 

Absolute brain wt. 1.496 ± 0.092 1.462 ± 0.082 1.492 :i: 0.046 1.438 ± 0.082 
(g) 

Relative brain wt. 2.894 ± 0.2S9 3.000 ± 0.405 2.943 :1: 0.218 3.363 ± 0.507 
(%body wt.) 

Female (n=l4-20) 

Body weight (g} 49±4.5 47±5.7 49:t: 4.2 44±6.9 

Absolute brain wt. I.447 :1: 0.061 1.397 :1: 0.071 1.468 ± 0.052 l.431::!:0,073 
(g) 

Relative brain wt. 2.973 :!:: 0.257 3.035 :i: 0.301 3.019 ± 0.227 3333:!::0.438 
(%body wt.) 

Data iaken from Table 27, p. 77, MRID 45.529701. 

B. CHOLINESTERASE ACTIVITY: Plasma, RBC, and brain cholinesterase activity levels 
for dams and offspring are given in Table 6. At 6 mg/kg/day, there was substantial inhibition 
in all compartments for all groups tested. The percent inhibition was fairly consistent for 
plasma (57-79%) and RBC (70-96%); brain showed somewhat more variability. with less 
inhibition in fetuses (3542%) than in pups (55-66%) or dams (88%). Inhibition was also 
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seen in all compartments at 3 mg/kg/day (25-75% for plasma, 60-82% for RBC, and 22-75% 
for brain). The only inhibition seen al 0.2 mg/kg/day was in fetu!ies (12-200/4 inhibition in 
plasma, 30% inhibition in RBC [females only]). As noted above, data were not statistically 
analyzed; small sample sizes may have contributed to some of the variability, especially for 
dams and fetuses. 

TABLE 6. Cllolinesftrase activities 

Tissue Omg/kg/day O.l mg/kg/day 3mg/kg/day 6 mWkg/day 

Gestation day 20 

Dams(n=5) 

Plasma (UJL) 1255 ::1:: 180.5 1374:1: 167.6 939 :l: 218.6 (25) 545 ;1: 65.4 (57) 

RBC(UJL) 1245± 131.6 1205:1:77.9 27S ± 25.0 (78'/ 190 :I: 28.5 (85) 

Brain (Ulkg) 12710 ± 1333.9 12680 ± 640.9 3240 :1:: 411.4 (7S) 1580 :!: 195.6 (88} 

Male fetuses (n"'2-5 [plasma], 5 {RBC and brain]) 

Plasma (U/L) 233=: 11.7 186± 105.6(20) 58±81.3(75) 48:J:31.9(79) 

RBC(U/L) 930:1:419.2 1000±237.2 280 ± 253.4 (70) 120 :1: 120.4 (87) 

· Brain (U/kg) 2150±562.4 2320±675.1 1670 ± 564.l (22) 1390::. 7S0.5 (35) 

Female fetuses (n=3-S [plasma], 5 {RBC and brainD 

Plasma (U/L) 239± 14.7 210 :I:: 84.8 (12) 81 ±69.9(66) 65±5.0(73) 

RBC(U/L) 1165 ± 543.9 820 :1: 282 (30) 215== 141.0(82) so ± 1 l 1.8 (96) 

Brain(Ulkg) 1970±288.S 2100¼871.3 l 500 :1:- 500.0 (24) 1140 ± 638.7 (42) 

Lactation day 21 

Male pups (n=15-20; up to 2/Jitter) 

Plasroa(U/L) 53.S± 56.0 554±88.7 329 ± 44.5 (39) 213 ::I: 51.2 (60) 

RBC(U/L) 1504::1:283.2 1475:1.248.4 608 :!: 246.7 (60) 447 :l:: 432.0 (70) 

Brain (Ulkg) lOS 55 ± 623.& 9942-± 614.l 5839 :!: 749.6 (45) 4720± 1654.5 (55) 

Female pups (n-=14-20; up to 2/litter) 

Plastna (U/L) 494±39.0 529::1:SI.l 294± 48.0 (40) 198 :I: 51.S (60) 

RBC(UJL) 1464±381.3 1426±523.5 511 ::I: 152.2 (65) 288 :l:: 128.l (80) 

Brain (U/kg) 9338±2709.6 9886::1::445.2 5414 ::1: 756.7 (42) 3186¼: 827.3 (66) 

Data taken from Tables 28-32, pp. 78-82, MR.ID 45529701. 
"Number in parentheses is percent inhibition; calculated by reviewer using o/al = [(control - treated)/control] x 100 
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ID. DISCUSSION: 

Dose-finding Developmental Neuroto:s.icity Study (2001) / Pap 15 orl5 
Range-finding sCudy tor Guideline OPPT 870.6300 

This study was conducted as a range-finding study to select doses for a developmental 
neurotoxicity study on dimethoate. In the current study, pregnant dams were treated by gavage 
with 0, 0.2, 3.0, or 6.0 mg/kg/day from OD6 through LD 1 O; 2 pups/sex/litter were then dosed by 
gavage, using the same dose levels, from LDl 1-21. Pups and dams were observed for clinical 
signs,. body weight and food consumption were measured, and cholinesterase inhibition was 
evaluated in brain, plasma, and RBCs on OD20 (dams and fetuses) and on LD21 (pups). 
Statistical analyses of the data were very limited, so most conclusions below are based an 
qualitative comparison of the results from various groups. 

All three doses were well tolerated by pregnant dams, with only a slight decrease in body weight 
during gestation _at 3.0 mg/kg/day, and a slightly larger decrease in body weight gain along with 
a slight decrease in absolute body weight at 6.0 mg/kg/day. Cesarean section data showed no 
changes in litter parameters (including the number of live fetuses and fetal weight) at OD20 for 
any dose group. 

Maternal animals also showed no significant toxicity during lactatio~ with no apparent 
differences in body weight or body weight gain among treatment groups. However, there was a 
decrease in pup survival during early lactation (primarily lactation days 1-4) at 6.0 mg/kg/day, 
indicating excessive toxicity to pups at that dose. This excessive toxicity appeared to. be limited 
to pre-natal or early lactational exposure; there was no indication of increased toxicity to pups 
during the time they were being directly dosed (LDI 1-21). Pup body weight gain was slightly 
decreased at the high dose during early lactation, but there was no difference during the direct 
dosing period, and there was no difference in body weight gain during late lactation when treated 
and untreated littermates were compared. 

Cholinesterase inhibition was seen in all compartments at 3.0 and 6.0 mg/kg/day (22-82% 
inhibition at 3.0 mg/kg/day; 35-96% inhibition at 6.0 mg/kg/day). At 0.2 mg/kg/day, 
cholinesterase inhibition was limited to plasma (12-20% inhibition) and RBC (30% inhibition,. 
females only) in fetuses. No inhibition in any compartment was seen in pups (at PND21) or 
dams (at OD20) dosed with 0.2 mg/kg/day. Cholinesterase inhibition data were not statistically 
analyzed, and the sample sizes were small for some measurements, so the interpretation of the 
results at the low dose will not be discussed here. 

This study is classified Acceptable/Non-guideline as a range-finding study and does not satisfy 
the guideline requirement for a developmental neurotoxicity study in rats (OPPTS 870.6300, 
§83-6). The study does provide adequate support for the doses chosen for use in the main 
developmental neurotoxicity study. The results from the current study must be evaluated in 
context of the developmental neurotoxicity study (MRID 45529703) and the cholinesterase study 
(MRID 45529702). 
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DATA EVALUATION RECORD 

S1J)DY TYPE: Special Study, Effects on Cholinesterase in Adult and Juvenile CD Rats, 
Companion Study to DNT Study 870.6300. 

PC CODE: 035001 

TJ:;ST MATERIAL (PURITY): Dimethoate (99. l %) 

DP BARCODE: D278940 
SUBMISSION NO.: s 605760 

SYNONYMS: Phosphorodithioic acid, 0,O-dimethyl S-[2-(methylamino}-2-oxoethyl] ester 

CJTATION: Meyers, D. (2001) Dimethoate; Effects on cholinesterase in the CD rat (adult and 
juvenile) by oral gavage administration. Huntingdon Life Sciences, Ltd., Woolley Road, 
Alconbury, Hlllltingdon, Cambridgeshire, PE28 4HS, England. Doc. No. CHY 070/012226. 
September 27, 2001. MR.ID 45529702. Unpublished 

SPONSOR: CheminovaA/S, P.O. Box 9, DK-7260 Lemvig, Denmark 

EXECUTIVE SUMMARY: 

In a special neurotoxicity study (MRID 45529702), dimethoate (99.1 % ai., batch/lot# 20522-
00} was administered to groups ofCrl:CD® (SD) IGS BR rats by gavage at dose levels of 0.0, 
0.1, 0.5 or 3.0 mg/kg bw/day. Treatment groups consisted of 9 pregnant dams treated from GD 6 
through GD 20 and terminated; 10 pregnant dams treated from GD 6 through PND 10 followed'. 
by treatment of 1 male and 1 female offspring/litter on PND 11 through PND 21; groups of 8 
untreated dams whose offspring were treated on PND 11. In addition, groups of 16 adult male 
and female rats were treated with dimethoate for 11 ·days. Although the study investigated the 
effect of the test material on developmental criteria. such as reproductive performance, gestation, 
fetal viability, etc., the primary purpose was to determine the effect of dimetboate on blood and 
brain cholinesterase activities in adult male and female rats, pregnant dams, fetuses, and 
offspring following both acute and repeated exposures. 
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No significant trea1ment-related effects were found on any reproductive or developmental 
parameters. In addition, the test material did not increase mortality, or cause clinical signs of 
toxicity in adult male and female rats, fetuses or offspring at any dose. No histopathology of the 
nervous system was seen in five offspring examined after PND 60. 

For almost all groups of adult animals,, pregnant dams, fetuses, and pups, dimethoate doses of 
3.0 mg/kg/day significantly decreased the activities of plasma, red blood cell {RBC), and brain 
cholinesterase following acute or multiple daily doses of dimethoate. A<::ute doses of 0.5 mg/kg 
caused no significant effects. Repeated exposure to 0.5 mg/kg caused significant inhibition in 
brain ChEs in dams. fetuses, and nursing pups. By day 60, all ChE levels had recovered. No 
consistent difference in sensitivity to ChEI was found following acute or repeated exposures. 

For acute exposures: 
the LOAEL for brain ChEI is 3 mg/kg (adults and pups of both sexes); 
the LOAEL for red blood cell ChEI is 3 mg/kg (adults of both sexes); ;:tnd 
the LOAEL for plasma ChEI is 3 mg/kg (male pups and male adults). 

The acute NOAEL for ChEI in au compartments is 0.5 mg/kg for both adults and 
offspring. 

For repeated exposures: 
the LOAEL for plasma ChEI is 3 mg/kg/day (adults and offspring of both sexes); 
the NOAEL for plasma ChEI is 0.5 mg/kg/day; 

the LOAEL for red blood cell ChEI is 3 mg/kg/day (adults and offspring of both sexes); 
the NOAEL for red blood cell ChEI is 0.5 mg/kg/day; 

the LOAEL for brain ChEI is 0.5 mg/kg/day (adults and offspring of both sexes); 
the NOAEL is 0.1 mg/kg/day; 

The repeated exposure NOAEL for ChEI is 0.1 mg/kg/day based on brain ChEI in 
adults and offspring. 

This study is classified acceptable/nonguideline for the determination of plas~ RBC, and brain 
cholinesterase activities following treatment with dimethoat.e in adult, fetal, and juvenile rats. 

COMPLIANCE: Signed and dated OLP, Quality Assurance, Flagging and No Data 
Confidentiality statements were provided. 

2 

Qlf 



HED Records Center Series 361 Science Reviews - File R042084 - Page 25 of 71 

DIMETIIOATE/035001 Comparative ChE/DNT Study 870.6300 I 3 

L MATERIALS AND METHODS 

A. MATERIALS: 

t. Test Material: 
Description: 
LotlBatcb #: 
Purity: 
Compound Stability: 
CAS # ofTGAI: 

Dimethoate 
white solid 
2DS22-00 
99.1 %a.i. 
5 years (stored frozen during study) 
60-Sl-5 

2. VebicJe and/or positive control: purified water/no positive control was used in this study. 

3. Test animals (P): 
Species: 
Strain: 
Age and wt. at study 
Initiation: 
Soarce: 
Housing: 

Diet: 
Water: 
Environmental 
conditions: 

AccJimation period: 

rat 
Crl:CD® (SD) 10S BR 
Virgin Females- 10-11 weeks- 216-260 g; Male and females, 7.-8 weeks, males 221-286 g, 
females 166-210 g 
Charles River UK. Ltd., Margate, Kent, England 
stainless steel or polypropylene cages with wire mesh floors. Wood shavings used for 
bedding from late gestation onwards 
Certified UAR VRF1 pelleted rodent diet, Charles River UK Ltd., ad libitum 

mp water, ad libitum 
Temperature: t9-25"C 
Humidity: 40-700/4 
Air changes: 15/h.r 
Pbotoperiod: 12 hrs light/dark 
Virgin Females-9-10 weeks- at least 5 days; Males and females• 5-6 weeks-at least 12 
days 

B. PROCEDURES AND STUDY DESIGN 

1. In life dates- Start: July 10, 2000 End: October 3, 2000 

2. Study Desip: Table l shows the treatment groups allocated for the study. 
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Table 1. Study Design 
Croup Dimethoate Dose Numherof Treatment 

(mg/kg/day) anl11U111s/SH: 

I 0 19F 
NinetreatedfromGD6to 0D20; Ten treated from GD 6 toPND 10 wilh 
offspring from 8 litters treated from PND 11 through PND 21 

2 0.1 l9F Nine treated from GD 6 lo GD 20; Ten treated from GD 6 to PND t O with 
offspring front 8 litters treated from PND J lthrough PND 21 

3 0.5 t9F 
Nine treated from OD 6 to GD 20; Ten treated from GD 6 to PND 10 with 
offspring from 8ofthe litters treated from PND l lthrough PND 21 

4 3.0 19F 
Nine treated from GD 6 to GD 20; Ten treated from 6D 6 to PND IO with 
offspring from 8 litters treated from PND I lthrough PND 21 

5 0 SF No treatment of dams. On PND 11, one male and one female offspring/litter 
were treated with 0.0, 0.1, 0.5, or 3.0 mg/kg dimethoate. 

6 0 l6F/16M Eight male and females were treated for one day; eight male and females 
treated for 11 consecutive days. 

7 0.1 l6F/l6M 
Eight male and females were treated for one day; eight male and females 
treated for 11 consecutive days. 

8 0.5 16Flt6M 
Eight male and females were treated for one day; eight male and females 
treated for J 1 consecutive days. 

9 3.0 16 Ftl6 M 
Eight male and females were treated for one day; eight male and females 
treated fur l 1 consecutive davs. 

Data from pp 22-23 ofMRID 45529702 

3. Mating procedure: Females were paired on a 1: 1 basis with stock males of the same strain. 
Each morning following pairing, the trays beneath the cages were checked for ejected 
copulation plugs and a vaginal smear was prepared from each female and examined for 
spermatozoa. The day a vaginal smear tested positive for spenn or at least three copulation 
plugs were found was designated GD 0. 

4. Anbgal ..\§§ipment: Mated female rats in Groups 1-4 (Table l) showing unequivocal 
evidence of mating were allocated to group and cage positions in sequence to ensure animals 
mated on any one day were evenly distributed. 

Male and female rats in Groups 6-9 were allocated based on sex and weight (5g blocks). 
Rats were randomly selected from each block by rotating to compose the treatment groups. 

Offspring from mated female rats in Group 5 were assigned to one of the four treatment 
groups as follows: one male and one female pup from each litter with the lowest within-litter 
identity numbers for each sex were assigned to the control group; one male and one female 
pup with the second lowest identity number were treated with 0.1 mg/kg test material; one 
male and one female pup with the third lowest identj.ty number were treated with 0.5 mg/kg 
test material; and one male and one female pup with the highest identity number were treated 
with 3 .0 mg(kg test material. 
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S. Dose selection rationale: Doses were selected by the Sponsor based on a dose-finding study 
in CD rats (MRID 45529701). The 3.0 mg/kg dose was chosen as the high dose based on 
reduction of maternal body weight gain during gestation and a decrease in cholinesterase 
(CHE) activity in dams, fetuses, and offspring. Increased pup mortality was seen at 6 mg/kg. 

6. Dosaee adptinptragon: All single or multiple doses were administered to the adult males 
and females, mated dams, and selected offspring in the groups shown in Table I by daily oral 
gavage at a volume of 5 mL/kg/day calculated from the most recent body weight. 

7. l)osap preparation and analysis: Formulations were prepared weekly. The highest con­
centration (0.6 mg/ml) was prepared by adding the required amount of test substance to an 
appropriate amount of water and mixing with a magnetic stirrer. The lower concentrations 
were prepared by serial dilution. Prior to the start of the study, homogeneity and stability of 
the test substance was evaluated as part of the Developmental Neurotoxicity study; these tiata 
were not included in the current report. Samples were obtained from solutions prepared for 
use during the first week of treatment and the first week of lactation for determination of test 
material concentration. 

Results - Homogeneity Analysis: data not included 

Stability Analysis: "Shown to be stable for up to 2 days at ambient temperature or 15 days at 
4°C;" data not included. 

Concentration Analysis: All doses were within 1. 7% of nominal. 

The analytical data indicated that the mixing procedure was adequate and that the difference 
between nominal and actual dosage to the study animals was acceptable. 

C. OBSERVATIONS 

1. In-life observations 

a. Adult animals: All animals were checked at least twice daily for clinical signs or ill 
health. In addition, gross observations of all rats were made: prior to treatment, as each 
animal was returned to the cage, at the end of dosing for each group, between I and 2 
hours after completion of dosing, and as late as possible during the work day. 

Adult males and females in Groups 6-9 were weighed on the day before initial treatment 
and daily thereafter until study termination. Mated females were weighed on GDs 0, 3, 6, 
l 0, 14, 17, 20, and daily thereafter until parturition. During lactation, females were 
weighedonPNDs 1,4, 7, 11, 14, 17,and21. 
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b. Offsprin1: The day of completion of parturition was designated as lactation day (post­
natal day) 0. Live pups from each litter were counted and weighed individually on PNDs 
1, 4, 7, 11, 14, 17, 21, 28, and weekly until study termination on PND 60. Gross observa­
tions of all offspring were made on each day of dosing, prior to treatmen4 as each animal 
was returned to the cage, at the end of dosing for each group, between l and 2 hours after 
completion of dosing, and as late as possible during the work day. Selected Fl offspring 
were subjected to weekly full physical examinations from weaning through study 
termination. 

Daily records were kept on litter mortality and size. On PND 4~ litters were standardized 
to 8 pups/litter (4/sex/litter, when possible). The sex of offspring was determined on 
PND 1, 4, and 21 (Groups 1-4 • Table I), and PNDs I, 4, and 11 (Group 5) 

2. Termination Schedule and sample collection 
Adult.s and/or offspring were terminated according to the schedule shown in Table 2. 

Table 2. Termination Schedule 
Gro11p (s) Day Samples Animals 

1-4 0D20 Blood/brain 8 dams/group and fetuses. Dams were killed 3 hours after dosing. 

1-4 PND4 Blood/brain Up to 2 male and 2 female pups in each litter were kiUed 4 hours after dosi.ag of the 
dam. 

s PNDH Blood/brain All offspring in each litter were killed 2 hours after dosing. 

6-9 Day 1 Blood/brain 3 males and 8 fem.al.es/group were killed 2 hours after dosing. 

1-4 PND21 Blood/brain One male and one female offspring in each litter (up to 8 litters,lgmup) were killed 
2 hours after dosing 

6-9 Day JI Blood/brain 8 males and 8 females/group were killed 2 hours after dosing. 

1-4 PND60 . Blood/brain 8 males and 8 females/11rouo kilted 

Data from p 27, MR.ID 45529702 

Blood samples were collected from the retro-orbital sinus under light isoflurane anesthesia 
(all adults and PND 21 pups) or from the umbilical cord (GD 20 fetuses). Blood samples 
from fetuses within each litter were pooled prior to analysis. Blood samples from PND 4 and 
PND 11 pups were collected following decapitation. All blood samples were collected with 
heparin as the anticoagulant. Samples were packed on water ice and taken to clinical 
pathology for processing and centrifugation. Resulting samples were stored at -80° C and 
shipped in dry ice to Huntingdon Research Centre for analysis. 

With the exception of PND 4 and PND I 1 pups sacrificed by decapitation, all adult and off­
spring were sacrificed by CO2 inhalation. Toe adult and pup brains were removed, weighed, 
wrapped in aluminum foil and quick frozen in liquid nitrogen. GD 20 fetuses were sacrificed 
by chilling on a cool plate and the brains were removed, pooled/litter, weigh~ and flash 
frozen in aluminum foil. All samples were stored at -80°C until analysis. 
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3. Cholinesterase determination 

Cholinesterase assays were done on all red blood cell (RBC), plasma, and brain samples. All 
cholinesterase assays were done on a Hitachi 91 I clinical analyzer. Erythrocyte 
cholinesterase activity was measured by following the hydrolysis of acetylthiocholine to 
tbiocholine and its subsequent reaction with 6,61--dithiodinicotinic acid (DTNA) to form a 
colored product. Although not reported, it is assumed the reaction was monitored at 340 nm. 
Plasma and brain cholinesterase activity were measured by following the action of thiocho­
line on 5,5'-dithiobis-2-nitrobenzoic acid (D1NB) to form a colored product. Although not 
reported, it is assumed the reaction was monitored around 410 run. 

4. Necropsy procedures 

All animaJs tm.derwent a detailed macroscopic examination. In addition, the reproductive· 
tract of adult GD 20 females, complete with ovaries, was dissected out and the following 
recorded: number of corpora lutea in each ovary, number of implantation sites, number of 
resorption sites (classified as early or late), and the number, distribution, and sex of fetuses in 
each uterine horn. 

Five offspring received an intraperitoneal injection of a barbiturate on PND 61. The heart 
was exposed in situ to permit gravity perfusion with glutaraldehyde and paraformaldehyde 
via the left ventricle. 

Following sacrifice by perfusion, the brain and the sciatic and tibial nerves were removed 
from five PND 61 pups/group and processed for microscopic examination. Fixation was 
completed by immersion in glutaraldehyde and paraformaldehyde. 4-5 µm sections of the 
brain were cut and stained with H&E. 2µm sections of sciatic and tibial nerves.were cut and 
stained with toluidine blue. Examinations included coronal sections of the olfactory lobes,· 
forebrain, cereb~ hippocampus, thalamus, hypothalamus, tectum, tegmentum, and 
medulla oblongata, and mid-sagittal sections of the cerebellum/pons. Longitudinal and 
sagittal sections were prepared of the tibial and sciatic nerves. 

E. DATA ANALYSIS 

1. Statistical analyses: On parametric data, statistical evaluations were done by ANOV A 
followed by Williams' test Nonparametric data were evaluated by the Kruskal-Wallis test 
followed by Shirley's test. The basic sample unit for litter data was the litter. Where 75% or 
more of the values for a given variable were the ~e, Fisher's exact test was used. For all 
statistical analyses, the level of significance wasp ~ 0.05. 
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2. Indices: 

a. ReprodudiYe indices: The following indices were calculated for animals killed on GD 20: 

Pre-implant.ation loss(%)== ([No .. corpora Iutea-No. implantations]/No. corpora lutea) x 100 

Post-implantation loss(%)= ([No. implants- No. live fetuses]/N.o. implants) x 100 

b. Offsprinc viabilitt indices: The foUowing viability (survival) indices were calculated from 
lactation records oflitters in the study: 

Gestation index = No. of live litters born/number pregnant x: l 00 

Post-implant. survival index= (Total no. offspring bomff otal no. implant. sites) x 100 

Live Birth Index ""' (No. live offspring day 1 rr otal no. offspring born) x l 00 

Viability Index = (No. live offspring day 4 precull/No. live offspring day 1) x t 00 

Lactation Index= (No. live offspring day 7 or 11/No. live offspring day 4 postcull) x 100 

Il.RESULTS 

A. Mortality and clinical and functional observations: 

All adult animals survived to individual group termination. Pup survival is shown in Table 3. 
No treatment-related clinical signs of toxicity were observed in adults or in offspring during 
lactation. 

B. Body wei;&ht agd fofHI cons11m1tion: 

No treatment-related effects were found on adult male or female rats, fetuses, or offspring for 
body weight or body weight gain. Pup weights from treated dams are shown in Table 3 •. 

C. Reproductive :performance and litter data: The reproductive performance of dams allowed 
to litter is summarized in Table 3. No differences were observed between the treated and 
control groups for mean numbers of corpora lutea, implantations, live fetuses, resorptions, 
fetal body weights, or fetal sex ratios. In addition, no differences in gestation,. viability. or 
lactation indices were reported. · 
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TABLE 3. Reproductive Performance and Offspring Survival from Treated Damsa 
Dose (mg/kg/day) 

Observation 
0.0 O.l 0.5 3.0 

GD 10 Cesarean Section 

No. Dams (Litters) 9 9 9 9 

Corpora Lutea 16.l± 1.9 16.J :1: 1.4 16.3± 1.7 16.6:!: 1.6 

Implantations 14.8 ± 1.9 16.0:: 1.7 15.3± 1.3 16..2± 1.3 

Mean Total Resorptions 0.6 2.6 0.8 0.9 

Live Fetuses 14.2±2.4 13.4 ± 4.7 14.6± l.6 15.3± 1.9 

Mean Pre-implantation Loss (%) 8.3 2.1 6.S 3.1 

Mean Post-implantation Loss (%) 4.t 16.l S.2 S,1 

Petal Weight (g) 3.89¼0.]9 3.94±0.18 3.93:1:0.31 4.06:0.23 

Natural Delivery 
. 

No. Dams.(Littets) s 10 10 10 

Mean Gestation Length {days) b 22.1 22.2 22.4 22.2 

Gestation Index {%) 100 100 100 100 

Live Litter size 
Dayl 13.3 :I: l.4 14.2± 1.9 13.3±3.8 13.7±2.8 
Day 4 (precull) 13.3 ± 1.4 14.0±2.0 13.1 ±3.8 13.6±2.8 
Day 11 8.0±0.0 8.0:0.0 7.7:t:0.9 7.8±0.4 

Pup Deaths 
Birth (Stillborn) 0 0 0 0 
Daysl4 0 2 2 J 
DaysS-11 0 0 0 l 

Live Birth Index (%} 100 100 100 too 
Viabilil.y lndcx (%) 100 98,5 98.5 99.3 

Lactation Index (Day 11) (%) 100 100 100 98.S 

Post-implaatation survival index (%) 91.l 88.8 89.6 97.5 

Pup Body Wt. (Male) 
Day) c 6.6±0.6 6.4±0.5 6.6± LO 6.7± J.O 
Day 4 (precull) c 9.7± Lt 9.6±0.8 J0.0:1: 1.1 9.9± 1.3 
Day 11 c 2:5.6::2.2 25.7 :!: U! 2S.6± 1.:5 2:5.2±3.0 
Day 14d 33.4:1::2.8 32.8:l: 3.7 33.l ±2.0 32.2,1::3.2 
Oayll d 51.7 ± 5.$ Sl.3±6.4 S1.6:!:3.l 51.:5 :!: 5.3 

Pup Body Wt. (Female) 
Day 1 C 6.4:l:0.6 6.1±0.3 6.2± 1.0 6.2,1:t.o 
Day 4 (precull) c 9.2:: 1.0 9.2±0.8 9.4 ± 1.2 9.6± 1.5 
Day 11 c 24.4±2.4 24.7 ± 1.2 24.5= 1.8 24.4±3.1 
Day 14d 32.4±3.0 32.3 :1: 1.9 32.1±2.2 31.9±3.9 
Dav21 d 49.6±5.l .9 49.8±4.3 :50.1±6.2 

a Data obtained from es 74, 7:5, 7~ 78, 79, 80, 81, 83, 8:5, 89, and"\S:5-159 in ~ 45529702 
b Calculated by reviewer. c Includes all pups in litter, prior to direct dosing. d Includes only pups that were directly dosed. 

D. Postmortem Results: No grossly observable treatment-related postmortem abnormalities 
were observed at necropsy in adult male or female rats, fetuses, or offspring. 
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E. Brain Weipts: No treatment-related effects were found on the brain weights of treated 
dams, adult male and female rats, fetuses, or offspring. Fetal and pup brain weights are 
shown in Table 4. 

TABLE 4. Offspring Brain Weight (g) a 

Dose (mglkgfday) 
Observation 0.0 0.1 0.5 3.0 

GD 20 Fetuses (n = 8) 0.16H:0.0l 0.161 ::1:0.01 0.164:::0.01 0.167 :1: 0.01 

PND4 
Male (n= 19, 15, 14, 17) 0.402±0.049 0.400 ± 0.027 0.404 = 0.039 0.399 :± 0.031 
Female (n"" 13, 16, 12, 16) 0.387 ± 0.026 0.368 ± 0.031 0.381 ± 0.046 0.386 ± 0.024 

PND 1 I (Group 5) (n = 8) 
Male 1.055= 0.065 t.057::1:0.054 1.065 = 0.082 1.054:i:0.081 
Female · Ul49: 0.066 1.035 ±0.069 t.015:0.060 l.041 ± 0.043 

PND21 (n=8) 
Male l.502 ± 0.050 1.484 ::1: 0.077 1.479 :l: 0.055 1.458 ± 0.040 
Female 1.459:1:0.070 1.467±0.059 1.453 :.I: 0.039 1A36:I: 0.063 

PND60(n=8) 
Mule 2.013±0.081 l.972 ± 0.101 1.944 ± 0.076 J.992,1:0.053 
Female 1.833:1: 0.064 1.886::1:0.044 1.859:1:0.056 l.816±0.076 

~oata obtained from pages 77 and 93-96 m MRID 45529702 

F. Brain and Nerve Histopatholoiu:; No treatment-related lesions wei:e observed in the brain 
or nerve tissue of five pups examined on PND 61. 

G. Cholinesterase Activity: The plasma, RBC, and brain cholinesterase activities of treated 
adult male and female rats, fetuses, and offspring are shown in Table 5. 

1. Acute exposures 

In adults, acute exposure to 3 mg/kg caused statistically significant cholinesterase inhibition 
in plasma in males, in red blood cells in both sexes, and in brain in both sexes. Exposure to 
0.5 mg/kg caused slight but statistically significant inhibition in brain in adult males (3.6%). 
No effects were seen at 0.1 mg/kg. 

In pups, acute exposure to 3 mg/kg caused statistically significant cholinesterase inhibition in 
plasma in males, in brain in both sexes, but no significant effects on ChEs in red blood cells, 
though in females ChEs were inhibited by 26% in relation to controls. In pups, acute 
exposure to 0.5 mg/kg caused slight but statistically significant cholinesterase inhibition in 
brain in males (5.1 %), and no statistically signifi~ant inhibition in plasma or RBCs. No 
effects were seen at 0.1 mg/kg. 

The statistically significant effects of acute exposures on brain ChEI at 0.5 mg/kg in both 
adults and pups ( 4-5%) while treabnent related, represent a minimal effect level and are 
therefore concluded to be an NOAEL. 
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There were no pronounced or consistent differences seen between pups and adults after acute 
exposure, in the level of ChEI in any compartment, i.e., sensitivity, and the 
LOAELs/NOAELs were the same. 

2. Repeated Euosures 
A. Prenatal Exposures to Dams: Gestation pay 6-20 

In dams on Gest.ation Day (OD) 20, 3 mg/kg/day caused statistically significant 
cholinesterase inhibition in plasma , red blood cells, and brain. 0.5 mg/kg/day caused 
statistically significant cholinesterase inhibition only in brain (10%). No effects were seen at 
0.I mg/kg/day. 

In fetuses on 0D20, 3 mg/kg/day caused statistically significant cholinesterase inhibition in 
plasma, red blood cells, and brain. 0.5 mg/kg/day caused statistically significant · 
cholinesterase inhibition only in brain (10%). 0.1 mg/kg/day also caused statistically 
significant brain cholinesterase inhibition {12%). 

B. 11 days or exuosure:Adults 

3 mg/kg/day caused statistically significant cholinesterase inhibition in plasma in males, in 
red blood cells in both sexes and in brain in both sexes. 0.5 mg/kg/day caused statistically 
significant cholinesterase inhibition only in brain (10% males; 13% females). 0.1 mg/kg/day 
had no effect on ChEI in any compartment. 

C. Prenatal and postnatal maternal ea>osure 

In PND 4 pups, maternal exposure of3 mg/kg/day caused statistically significant 
cholinesterase inhibition in plasma in fem.ales, in red blood cells in males, and in brain in 
males. Inhibition was considerably less than bad been seen in the fetuses on 0D20, · 
suggesting recovery and/or a lessening of exposure. At 0.5 mg/kg/day, there was small but 
statistically significant cholinesterase inhibition in plasma in females (8% ); and in brain in 
males (8%). At 0.1 mg/kg/day, males pups also showed statistically significant brain ChEI 
(10%). 

D, Prenatal, postnatal maternal and 11 days direct exposure 

In PND 21 pups, 3 mg/kg/day caused statistically significant cholinesterase inhibition in both 
sexes in plasma, in red blood cells, and in brain. ·0.S mg/kg/day caused statistically 
significant cholinesterase inhibition in red blood cells in females (23%) and in brain in both 
sexes (13% males; 12% females). 0.1 mg/kg/day caused slight but statistically significant 
cholinesterase inhibition in brain in males (4.1 %). 
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E. Day 60 - 40 days after gosure 

No statistically significant differences in males were seen on plasma, RBC, or brain ChEI. In 
females, slight but statistically significant inhibition in brain ChEI was seen at 3.0 and 0.5 
mg/kg/day (both 4%). 

Table 5. Plasma, RBC, and Brain Cholinesterase Activity in Adults, Fetuses, and Offspring 
of Rats Treated with Dimethoate. 

Dose (mglkg/day) 
Cholinesterase 

8.0 0.1 e.s 3.0 

Acute Es:posures 

Day 1 Adult Males (Groups 6-9} . 
Plasma (U/L) 375*49 387±75 (-3) 364:!o64{3) 305* :I: 40 (19) 
~(U/L) 1122::1::226 1247 ::1:: 203 (-11) 1131± 68 {-1) 928• :.1: 112 (17) 
Bmin(U/kg) 13,794:!:247 13,544 ± 802 (2) 13,294* ::1:: 241 (4) )2,131*"' ::!:: 1096 (12) 

Day 1 Adult Females (Groups 6-9) 
Plasma (U/L) 688:l: 132 6'7:1:137 (S) 729:1:82(-6) 602 :!: 131 (12) 
RBC(U/L) 1209:l: 168 1128:l: I09(7) 1J06U9(9) 881•• :1: 87 (27) 
Brain (U/kg) 14,150:1:555 13,625 .± 445 (4) 13,850 * 687 (2) 12,1060 :!: 827 (14) 

PND l l Males (Offspring of Group 5) 
Plasma (U/L) 156::!:: 113 748:.1: 63 (1) 688::1::49(9) 614 .. ± 76 (19) 
RBC(U/L) 1663±279 1634 :1:: 336(2) 1597 :!: 193(4) l 544 :I: 524 (7) 
Brain (U/kg) 6475::1::244 6363 :!: 236 (2) 6144* ::!:: 360 (5) 5375** * 290 (17) 

PND 11 Females (Offspring ofGroup S) 
Plasma (U/L) 742:1: 110 700:: 120(6) 720:79{3) 609:!:93 (18) 
RBC(UIL) 1997 ±620 1647±291(18) 1894 ± 395 (5) 1475 ::f:: 246 (26) 
Brain (U/kg) 6256:1: 195 6350 ± 338 (-2) 6125 ± 298 (2) S 144•• ± 532 (18) 

Repeated Exposures 

GD 20 Dams (Groups 1-4) 
Plasma (U/L) 1381 :i: 169 1216:1:241 (121 1184:1:242(14) 776-* :l:: 258 ( 44) 
RBC(U/L) 1669:1: 180 1563±224(6) 14S9±278(13) 709♦• :l: 104 (58) 
Brain (U/kg) 12,838 ± 1373 13,044 ± 530(-2) 11,563* ± 300(10) 5094** ± lOSl (60) 

GD 20 Fetuses (Groups 1-4) 
Pl!Wlla (U/L) 258:!:22 257:1:26(0) 239±28(7) 147•• ± 24 (43) 
RBC(U/L) 1213±79 1225::1::98(-1) 1181 ± 172 (3) 834•• :l: 183 (31) 
Brain (U/kg) 1781 :!: 175 1569* ::!:: 173 (12) 1600* ± 136 (10} 1188** :1: 164 (33) 

Day 11 Adult Males (Groups 6-9) 
Plasma(U/L) 343±33 327:1:44(5) 302:1:36(12) 215'* .I: 57 (31) 
RBC(U/L) 1094± 160 1169±435(-7) 903 :!: 164 (17) 456** :l: 240 (58) 
Brain (Ulkg) 14,I00:1:S29 13.988 ± 662 (1} 12,700"' :1: 548 (10) 7469** :1:: 2484 (47) 

Day 11 Adult Females (Groups 6-9) 
Plasma(U/L) 790± 119 949: 324 (-20) 770:f:: 123(3) 624 ± )64 (2)) 
RBC(U/L) I019± 141 991 ± 102(3) 950±82(7} 375» ± 123 (63) 
Brain (U/kg) 14.869 ± 1400 13,913 ± 446 (7) 12,8Sl**±845(13) 618S*"' ± 1078 (5&) 

12 
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Choline,terase 
Dose (mgllcgfday) 

o.o o.t o.s 

PND 4 Male {Offspring of Groups 1-4) 
Plasma{U/L) 612:!: 64 607:J:62(1) 588:::51 (4) 
RBC(U/L) 1291 ±226 1403 ± 204(-9} 1254 ± 202 (3) 
Brain (Ulkg) 3137:1:322 2817• ±434 (10} 2889* ± 215 (8) 

PND 4 Female (Offspring of Groups 1-4) 
Plasma(U/L) 640±49 
RBC(U/L) 1260:1:350 
Brain (Ulkg) 2823 ± 310 

PND21 Male(OffspringofGroups 1-4} 
Plasma(U/L) 506±79 
RBC(U/L) 1638:1:454 
Brain (U/kg} I0,375 :1:207 

PND21 Female(Offspring of Groups 1-4) 
Plasma (U/L) 487¼70 
RBC(U/L) 1900±587 
Brain (U/kg) 10,275:1: 376 

Post Exposure 

PND 60 Mate (Offspring of Groups 1-4) 
Plasma (U/L) 373:1:80 
RBC(U/L) 1075±86 
Brain (U/kg) 13,000±450 

PND 60 Female (Offspring of Groups 1-4) 
Plasma (U/L) 907=200 
RBC(U/L) 1109± 149 
Brain ill/kid 13,275±277 

Data front pp. 97·110, MR1D 45529702 
• Results in parenthesis are percent inhibitioo. relative to conuol 
* = p~ 0.05, ••p ~ 0.01 

m. DISCUSSION and CONCLUSIONS 

605::!:50(5} 591* ±41(8} 
t2(i) :1: 230 (0) 1352 :!: 273 (-7) 

2941 ± 253 {-4) 2650 ± 287 (6) 

53S:i: 68 (-6) 478±29(6) 
1659,1: 394 (-1) 1494 ::I: 326 (9) 
9944*:331 (c\) 9044•• ±340(13) 

507±70(4) 463::!:54(5) 
1619;1:296(15) 1466* ::1: 254 (23) 
9906±313(4) 9019"* :I: 248 (12) 

369:1:43(1) 340± 37(9) 
ll00±68(-2) I JOO::!: 73 (•2) 

13,100 ± 411 (-]) 12,988:1:422 (0) 

9[5 :f:198(-1) 94S :1: 232 (-4) 
1119±93 (•l) 991 ± 109 (I I) 

12,950:. 317 (2) 12,.738' :!:2.43 (4) 

3.0 

566:1:55 (8) 
1011•• :I: 157 (17) 
2744•• :1: 335 (13) 

576 .. ::1: 49 (10) 
1088 :1: 287 (14) 
2638 :I: 269 (7) 

307•• = 65 (39) 
669** ± 161 (59) 
5675** :I: 551 (45) 

304** :1: 53 (38) 
663 .. :1: 205 (65) 
5956•• :i: 965 (42) 

337 :l:33{l0) 
1038 :I: 125 (3) 

l 3,044 ± 756 (0) 

846:1: 189(7) 
1044:1: 108(6) 

12,744• ::t: 536 (4) 

A. INVESTIGATORS' CONCLUSIONS: The study author concluded that treatment with the 
test material at doses up to 3.0 mg/kg/day did not induce effects on body weight, body weight 
g~ increase mortality, or produce clinical signs of toxicity to dams, fetuses, offspring, or 
adult male and female rats. In additio~ reproductive performance, gestation and implanta­
tion were not affected by treatment in dams, nor were litter size, viability, sex ratio, or post­
implantation survival affected. No treatment-related effects were found at necropsy of adults 
or offspring, brain weights were unaffected by treatmen~ and no treatment-related lesions 
were found microscopically in the brain or nerve tissue of pups. Treatment with the test 
material did decrease cholinesterase activity in dams, fetuses, offspring and adult male and 
female rats at a dose of 3.0 mg/kg. The study author considered the 23% decrease in RBC 
cholinesterase activity of female PND 21 offspring to be biologically relevant. 

13 
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The study author established a NOAEL of 0.5 mg/kg in gestating dams and f~s and 
young adult rats based on decreases in cholinesterase activity. For juveniles, the author 
established a NOAEL of 0.1 mg/kg based on the 23% decrease in RBC cholinesterase 
activity in female offspring (MRID 45614100, Amendment I to MRID 45529702). 

B. PISCUSSION AND REVIEWER COMMENTS: This study was conducted to detennine 
the effects of dimethoate on cholinesterase activity in male and female adult, juvenile, and 
fetal CD rats following oral administration. Treatment with the test material at doses up to 
3.0 mg/kg did not adversely affect mortality, body weight, body weight gain, reproductive 
perfonnance, gestation, the sex ratio, viability, implantation, brain weight, or induce grossly 
observable lesions at necropsy. In addition, no clinical signs of toxicity were observed from 
adult male and female rats, juveniles, or fetuses and no adverse effects were observed 
microscopically in the brain or nerve fibers of juvenile rats. 

However, acute or repeated exposure to dimethoate at 3 mg/kg induced significant decrease 
in cholinesterase activity in the blood and brain in dams, fetuses, offspring, and adult male 
and female rats. By day 60 cholinesterase activity in offspring had recovered. 

The statistically significant effects of acute exposures on brain ChEI at 0.5 mg/kg in both 
adults and pups ( 4-5%) were considered treatment related, but considered a minimal effect 
level. · 

There were no pronounced or consistent differences seen in the level of ChEI in any 
compartment between pups and adults after acute exposure, i.e., sensitivity. The 
LOAELs/NOAELs were the same for all ages evaluated. 

This data set provided tight data with low coefficients of variation for most groups and 
compartments. This provided sensitivity that resulted in a number of statistically significant 
findings at levels of inhibition between 5-20%. Other criteria that are relevant to a weight of 
evidence analysis include dose dependent findings, relation of observed statistically 
significant inhibition to historical findings of statistical significance for a compartment, and 
correspondence in findings at different timepoints and groups. 

For the repeated exposure data, the brain seemed to be the most sensitive compartment, with 
a variety of statistically significant effects seen at all doses. Statistically significant findings 
of S-100/4 or so for brain ChEI are not W1common, based on the lower variability usually seen 
in this tissue in comparison in general to the blood measures. 

Statistically significant effects on brain ChEI following repeated exposures at 0.5 mg/kg 
were seen in dams and fetuses on GD20, male pups at PND 4, both sexes of pups on PND 21. 
and in young adults of both sexes. For pups on PND 21 and for adult females, where ChEI 

14 
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was 12-13%, these changes were significant at the p< 0.01 level. For other groups, changes 
were significant at the p< 0.05 level, and inhibition varied between 8-10%. 

Statistically significant effects on brain ChEI following repeated dosing at OJ mg/kg were 
also found in fetuses, PND 4 males, and PND 21 males, where the level of ChEI varied 
between 4-12%. There is no dose dependency between 0.1 and O.S mg/kg with respect to the 
levels of brain inhibition in the fetus and the day 4 pups, but effects from the PND 21 pups 
were dose dependent ( 4.1 % and 12.8% at 0.1 and 0.5 mg/kg, respectively). The lack of dose 
dependence for the younger rats suggests that the tme threshold is higher-, assuming that the 
best point of departure is where the increasing slope of the dose effect curve begins. For this 
compartment, then, the weight of the evidence show consistent significant and dose 
dependent effects of around 10% in both sexes and at most timepoints, leading to the 
conclusion that 0.5 mg/kg/~y is the LOAEL for brain CbEI. 

In female pups on PND 21, statistically significant cholinesterase inhibition of23% in RBCs 
following repeated dosing at 0.5 mg/kg/day was also seen. This magnitude of RBC CbEI is 
generally regarded as adverse, and was concluded by the investigator to be an LOAEL. 
Examination of the data revealed that this statistical finding was a result of a relatively high 
control value (1900 ± 587) in comparison to males (1638± 454), who otherwise had very 
similar RBC ~ues for all other dose groups. The individual data showed that the high 
female mean was due to high values in l animal that was outside the range seen in the 
females at the low dose or in the males. It was concluded that this effect should not be 
regarded as treatment related. 

With respect to sensitivity in ChEI following repeated exposure, for dams and fetuses at 
comparable dose levels , the level of CbEI in RBCs and brain was about half as much in the 
offspring; while the level of plasma CbEI was the same. Comparing the level of inhibition 
seen in PND 21 pups exposed for 11 days and young adults exposed for 11 days, in males 
given 3 mg/kg/day, CbEI levels were quite similar; for females plasma levels in adults 

~ (21%)was about½ of that seen in PND 21 female pups_(39%), while.brain_ChELat 3 
mg/kg/day in adult females (58%) was greater than that in female pups (42%). But, atO.5 
mg/kg/day, levels of brain ChEI were similar for male and female pups and ~ults (10•13%). 
Overall, based on these data, it is concluded that there is no consistent evidence of increased 
sensitivity in young animals with respect to ChEI following repeated dimethoate exposure. 

For acute exposures: 
the LOAEL for brain ChEI is 3 mg/kg (adults and pups of both sexes); 
the LOAEL for red blood cell ChEI is 3 mg/kg (adults of both sexes); and 
the WAEL for plasma ChEI is 3 mg/kg (male pups and male adults). 

The acute NOAEL for ChEI in all compartments is 0.5 mg/kg for both adults and 
offspring. 

15 
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For repeated exposures: 
the WAEL for p.lasma ChEI is 3 m.g.lkg/day (adults and offspring of both sexes); 
the NOAEL for plasma CbEI is 0.5 mg/kg/day; 

the LOAEL for red blood cell ChEI is 3 mg/kg/day (adults and offspring of both sexes); 
the NOAEL for red blood cell ChEI is 0.5 mg/kg/day; 

the LOAEL for brain CIIEI is 0.5 mg/kg/day (adults and offspring of both sexes); 
the NOAEL is 0.1 mg/kg/day; 

The repeated exposure NOAEL for ChEI is 0.1 mg/kg/day based 011 brain ChEI in 
adults and offspring. 

C. STUDY DEFICIENCIES: The bases of the selection of the times of sample collections 
should have been provided. 

16 
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DIMETHOATE/035001 

Special Study 

PC code MRID# Study Species Duration 
type 

00S0139 4S529702 special rats upto 11 
study days 

0050139 45529702 special rats upto60 
study days 

~ 

Comparative CII.E/DNT Stud3:: 870.6300 I J7 

DATA FOR ENTRY INTO ISIS 

Route Dosing Dose Doses tesred NOAEL 
method range mg/kg/day mg/kg/day 

mg/kg/ 
day 

oral gavage 0.0- 0.0, 0.1, o.s. O.t 
3.0 3.0 

oral gavage 0.0- 0.0, 0.1. 0.5, O.l 
3.0 3.0 

17 

LOAEL Target organ(s) Comments 
mg/kg/day 
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activity 
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DATA EVALUATION RECORD 
TXR#: 0050139 

STUDY TYPE: Developmental Neurotoxicity Study - Rat; OPPTS 870.6300 (§83-6); OECD 
426(draft) 

PC CODE: 035001 

TEST MATERIAL <PURITY): Dimethoate (99.1%w/w) 

DP BARCODE: D278940 
SJJBMISSION NO.: S605760 

SYNONYMS: Phosphoroclithioic acid, 0,0-climethyl S-[2-methylamino)-2-oxoethyl]ester 

CITATION: Meyers, D. P. (2001) Dimethoate. Developmental neurotoxicity study in the CD 
rat by oral gavage administration. Huntington Life Sciences, Ltd., Woolley Road, 
Alconbury, Huntingdon, Cambridgeshire, PE28 4HS, England. Lab()ratory report 
number CHV/069; 003881~ October 19, 2001. MRID 45529703. Unpublished 

SPONSOR: Chem.inovaA/S (EPA Company No. 4787), P.O. Box 9, DK-7620 Lemvig, 
Denmark. 

EXEC1.1JJVE SUMMARY: In a developmental neurotoxicity study (MRID 45S29703), 
Dimethoate (99.1 % ai., batch # 20522-00) was administered to 24 parent female Crl:CD®BR 
rats per dose by gavage at dose levels of 0, 0.1, 0.5, or 3.0 mg/kg bw/day from gestation day 6 
through postnatal day 10, and to the offspring from postnatal day 11 to postnatal day 21 
inclusive. A Functional Operational Battery was performed on 10 dams/dose on gestation days 
12 and 18 and lactation days 4 and 10. Offspring weye evaluated as follows: age-appropriate 
functional observation battery on days 4, 11, 21!> 35, 45, and 60, automated motor activity on 
days 13, 17, 22, and 60; assessment of auditory startle response days 23/24 and 60/61, 
assessment of learning and memory (Morris Water Maze) at postnatal days 23/24, anq at 
postnatal day 61/62 (separate groups). brain weights on days 11, 21, and 65, and brain 
bistopathology and motphometrics on days 21 and 65. Pup physical development was m;sessed 
by bodyweight, and sexual maturation of females was assessed by age at vaginal opening. 
Maturation of males was assessed by age at completion of balano-preputial separation. 1 

There were no treannent-related effects, for maternal animals. The maternal LOAEL for 
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Dimethoate in rats is not identified. The maternal NOAEL is 3 mg/kg/day. 

For otTupring, there were no effects on body weight, food consmnptio~ clinical signs, auditory 
startle parameters, lea.ming and memory evaluations, brain weight,, or histopathological 
evaluations at any time point There was no effect on litter size or pup weight at birth, but there 
was an increase in pup death during early lactation. The number of pup deaths was simi1ar in 
control and low dose groups (15 deaths in l 0 litters for controls, 11 deaths in 6 litters at 0.1 
mg/kg/day), but was increased at 0.5 mg/kg/day (43 deaths in 10 litters, including 1 total litter 
loss) and at 3.0 mg/kg/day (89 deaths in 14 litters, including 3 total litter losses). There were 
also decreased activity levels, as measured in the FOB, at 3.0 mg/kg/day, and changes in 
automated motor activity measures (decreased rearing in females at 3.0 mg/kg/day on PND17; 
dose-related increases in horizontal activity in males at 0.5 mg/kg/day [65%] and 3.0 mg/kg/day 
[122%] on PND17). The off.spring LOAEL is0.5 mgfkg/day, based on increased pup death 
and increases in motor activity. The offspring NOAEL is 0.1 mg/kg/day. 

A comparative cholinesterase study (MRID 45529702), using the ;ame doses and dose schedule 
as the current study. fowtd significant inhibition of plasma, RBC, and brain cholinesterase in 
dams and fetuses on 0D20 after 3 mg/kg/day dimethoate, and significant decreases in brain 
cholinesterase inhibition (10%) in dams and fetuses given 0.5 mg/kg/day. Pups showed the same 
pattern of effects on PND21. Based on that study, the NOAEL for cholinesterase inhibition 
following repeated dimethoate exposure is 0.1 mg/kg/day based on brain cholinesterase in adults 
and offspring. · 

This study is classified Acceptable/Guideline and satisfies the guideline requirement for a 
development.al neurotoxicity study in rats (OPPTS 870.6300, §83-6). 

COMPLIA~CE: Signed and dated Flagging, GLP, Quality Assurance, and Data 
Confidentiality statements were provided. In additio~ a GLP Compliance Review and Data 
Audit of the study was conducted by EPA in February of 2001 after completion of the in-life 
portion of the study (MRID 45609601 ). No adverse GLP :findings were noted with respect either 
to OLP compliance or the study data. 

I. MATERIALS AND METHODS 

A. MATERIALS: 

1. Tes! material: 
DesaiptkJn: 
Lot/Batch ##: 
Purity: 
Compound Stability: 
CAS # ofTGAI: 

Dimethoate 
white solid 
205-22-00 
99.1 %a.i. 
5years 
60-51-5 
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2. Vehicle and/or positive control: reverse osmosis water 

3. Test animals (P): 
Species: 
Strain: 
Age at Jtudy initiation: 
Wt. at study initiation: 
Souree: 
Bousiq: 
Dil!t: 

Water: 
Environmental conditions: 

A!i:CUmation period: 

Rat 
Ctl:C~BR. 
10-11 wks 
219-315 g 
Charles River UK Limited, Margate, Kent, England 
Individually or with litter in stainless steel grid or solid polypropylene cages 
UAR. VRFl pelleted rodent diet (Usine d' AJimentation Rationale, France,), 
(Jf] libitum 
Tap water. (Jf] libitum 
Temperature: 19-23"C 
Humidity: 40-70% 
Air cbaaaes: Up to l 51hr 
Photoperied: 12 hrs dark/12 hrs light 
At least 5 days 

B. PROCIDJJRES ANP STUDY DESIGN: 

1. In life datr1: Start: October 16, 2000; End: January 22, 2001 

2. Stud¥ scb,ed:nle: The maternal animals were mated and assigned to study. The test 
substance was administered to the maternal animals from gestation day 6 through postnatal 
day 10. Pups were weaned on postnatal day 21, after which time maternal ·animals were 
killed Fl pups remained on study until postnatal days 63-67 (study termination). 

3. Matig procedure: Females were paired 1:1 with males of the same strain and source. Each 
female was examined daily during the mating period to identify sperm cells in a vaginal 
smear or the presence of a copulatory plug. The day that sperm or a plug was found was 
designated gestation day 0. After successful mating, each pregnant female was placed into an 
individual cage with a solid bottom and bedding, where the dam was maintained through 
gestation and lactation. 

4. Animal assipment: Mated females were assigned to group and cage position in sequence, 
so that animals mated on any one day were evenly distributed among treatment groups. The 
allocation of mated females was adjusted so that more than one female :from a given litter 
was not allocated to the same dose group. Dose groups are indicated in Table I. Dams were 
assigned to functional observation testing as shown. 

Offspring were assigned to testing subgroups at the time of litter standardization on postnatal 
day 4 (fable 1). One pup/sex/litter was allocated on postnatal day 4 to each of the following: 
motor activity, auditory startle response habituation and auditory startle pre-pulse inhibition, 
learning and memory at postnatal day 23/24, learning and memory at postnatal day 60, and 
sacrifice and brain examination on postnatal day 11. The allocation of one pup/sex/litter for 
each test w~ followed for control, low- and mid-dose groups. However, due to increased 
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pup mortality at the high-dose, it was necessary to allocate some pups from two litters (litters 
62 and 72} to two behavioral tests. 

Motor activity (PND 13, 17, 22, 59) JO/sex IO/sex 10/sex 10/sex 

Auditory startle habituation (PND 23/24, 60/61) IO/sex IO/sex IO/sex IO/sex 

Learning and memory (PND 23/24, 61/62) JO/sex 10/sex IO/sex IO/sex 

Brain weight 
PNDll IO/sex IO/sex IO/sex IO/sex 
PND2I IO/sex 10/sex IO/sex IO/sex 
PND63-67 IO/sex 10/sex JO/sex 10/sex. 

Neuropathology 
PND 11 IO/sex IO/sex 10/sex IO/sex 
PND2l 10/sex IO/sex 10/sex 10/sex 
PND63-67 10/sex IO/sex 10/sex 10/sex 

5. Dose selection rationale: Dose levels were chosen based on the results from oral gavage 
dose range-finding (Report CHV068/00129; MRID 45529701) and cholinesterase (Report 
CHV070/012226; MRID 45529702) studies in CD rats. Results from these studies are 
presented in separate DERs. 

6. Dosage administration: All doses were administered once daily to maternal animals by 
gavage, on gestation day 6 through postnatal day 10, in a volume of 5 m.L/kg of body 
weight/day. Dosing was based on the most recent body weight determination up to and 
including gestation day 17; the dosage volume then remained constant to. postnatal day 1. 
From postnatal day 1, dosing volumes were once again calculated based on the most recent 
body weight. Offspring were dosed by gavage in a volume of SmL/kg based on the most 
recent body weight from postnatal day 11 to postnatal day 21 inclusive, except that animals 
scheduled for terminal sacrifice on postnatal days 11 or 21 were not dosed on the day of 
sacrifice. Controls received reverse osmosis wafer (vehicle) only. The dosage level for each 
group was not known by the observer in the animal unit, and those involved in the necropsy, 
histology, or pathology. 

7. Dosage preparation and analysis: Formulations were prepared weekly. The highest 
required concentration (0.6 mg/mL) was prepared by mixing an appropriate amount of test 
substance with reverse osmosis water and mixing with a magnetic stirrer. The lower 
concentrations (0.02 and 0.01 mg/mL) were then prepared by serial dilution'. Dosing 

lf-1 
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solutions were refrigerated for storage. Prior to the start of the study, st.ability of the test 
substance in water was evaluated for a period of 2 days at room temperature and 15 days 
refrigerated. Homogeneity (top, middle, and bottom) was not evaluated. Single samples 
were taken from each dosing solution prepared for use during the first week of trea.1ment and 
during the first week of lactation; duplicate HPLC assays of each dosing solution were 
performed for concentration analysis. 

Ru:glts: 
Homogeneity Analysis: not perfonned. 

Stability analysis: The mean concentrations of dosing solutions remained within 4% of 
nominal after periods of2 days at room temperature or 15 days refrigerated. 

Concentration Analysis: The mean analytical concentrations of test solutions were within 
1.3% of nominal. The precision of duplicate analyses was s0.5%. 

The analytical data indicated that the mixing procedure was adequate and that the difference 
between nominal and actual dosage to the study animals was acceptable. 

C. OBSERVATIONS 

1. In-life observations: 

a. Maternal ani.Jnals: Twice daily checks for mortality or moribundity and daily cage-side 
observations were conducted for maternal animals. Gross observations of the clams were 
conducted daily as follows: prior to treatment, as each animal was returned to the cage. at the 
end of dosing for each group, between 1 and 2 hours after completion of dosing, and as late 
as possible during the work day. 

Ten dams per group were observed outside the home cage at least twice during the gestation 
dosing period ( days 12 and 18) and twice during the lactation dosing period ( days 4 and l 0) 
prior to dosing. The following functional observations were recorded. 

X Signs of autonomic ftmction, including; 
I) Ranking of degree of Jacrimation and salivation, with range of severity scores from none to severe 
2) Presence or absence of piloerection and exophtbalamus, 
3) Ranking or count of urination and defecation, inchlding po}yuria and diarrhea 
4) Pupillary function such as constriction of the pnpiJ in response to light, or a measure of pupil size 
S} Degree ofpalpebral closure, e.g., ptosis. 

X Description. incidence, and severity of any convulsions. tremors, or abnormal movements. 

X Description and incidence of posture and gait abnonnalities. 

X Description and incidence of any unusual or abnormal behaviors, excessive or repetitive actions 
(stereotypies), emaciation, dehydration. hypotonia or hypertonia, alt:ered fur appearance, red or cmsty 
deposits around the eyes, nose, or mouth, and any other observations that may facilitate interpretation of 
the data. 

'-15 
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Observers were unaware of the treatment group of the subjects. Subjects were also scored for 
ease of removal from the cage and reactivity to handling. Observations of gait, grooming, 
palpebral closure, posture, activity counts, rearing counts, tremors, twitches, convulsions, 
urination, and defecation were made for one minute in an Open field (650 x 500 mm) divided 
into six sectors. 

Individual maternal body weight data were recorded on gestation days 0, 3, 6, l 0, 14, 17, and 
20. During lactation, dams were weighed on postnatal days 1, 4, 7, 11, 14, 17, and 21. 

Food consumption was recorded on gestation days 0~2, 3-5, 6--9, 10-13, 14-16, and 17-19 and 
onpostnataldays 1-3,4--6, 7-10, 11-13, 14-16, and 17-20. 

From gestation day 20, dams were checked 3 times/day for evidence of parturition. They. 
were permitted to deliver and rear offspring until postnatal day 21. Approximate numbers of 
live and dead offspring were recorded during parturition. 

b. Offsprin&= 

1. Litter observations: The day of completion of parturition was designated as lactation day 
(postnatal day) 0. Live pups were counted, sexed and weighed individually for each litter on 
postnatal days 1, 4, 7, 11~ 14, 17, and 21. Daily throughout lactation, offspring were 
examined cage-side for gross signs of mortality or morbidity. Any gross signs of toxicity in 
the offspring were recorded as they were observed, including the time of onset, degree, and 
dUJlltion. Additional observations were made on days of direct dosing to pups (PNDs 11-21): 
pre-dosing, as the animal was returned to the home cage, at the end of dosing for each group, 
and as late as possible in the working day. 

On day 4 postp~ litters were standardized to a maximum of 8 pups/litter ( 4/sex/litter, as 
nearly as possible); excess pups were killed and discarded. 

2.. Developmental landmarks: Beginning on postnatal day 38, male offspring were examined 
daily for balanopreputial separation. Beginning on postnatal day 28, female offspring were 
examined daily for vaginal patency. The age of onset was recorded. 

3. :tostweanill1 ob§ervations: After weaning on postnatal day 21, offspring were examined 
twice daily for mortality or morbidity. A full physical exam was performed weekly, up to 
study termination. Individual offspring body weight data were recorded weekly from 
postnatal day 28 until termination at postnatal day 63-67. 

4. Neurobebavionl evaluations: Observations and the schedule for those observations are 
summarized as follows from the report. 

5. Functional observational battery (FOB}: On postnatal days 4, 11, 21, 35, 45, and 60, a 
total of 10 offspring/sex/group (one male or one female from each litter) was examined 
outside the home cage in an FOB assessment, as appropriate for the developmental stage 
being observed. 
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Postnatal day 4: A clear arena with a floor size of 30 x 20 cm and side walls of 4.5 cm was 
utilized. An FOB activity sheet (paper sheet marked with concentric circles) was placed 
underneath the arena. The animal was then placed in the center of the FOB activity sheet and 
observed over a one-minute recording period. The following parameters were assessed: 
righting reflex, number of sections entered, maximum distance traveled, maximum pivoting 
angle, physical condition (skin color, physical abnormalities, cold-to-touch) locomotor 
incoordination, tremors, convulsions, and excessive backward movement. The arena was 
disinfected between each use to prevent activity from being influenced by olfactory cues 
from previous rats. 

Poatnatal day 11: The same arena was used as was used for postnatal day 4; however, the 
paper placed below the arena was divided into 9 equal segments. The animal was then placed 
in the center of the FOB activity sheet and observed over a one-minute recording period.· The 
following parameters were assessed: righting reflex, number of sections entered, number of 
rearings, grooming, urination, physical condition ( skin color, physical abnormalities, cold-to­
touch) locomotor incoordination, tremors, convulsions, and excessive backward movement. 
The arena was disinfected between each use to prevent activity from being influenced by 
olfactory cues from previous rats. 

Postnatal days 21, 35. 45, and 60: The following observations were graded and recorded. 
{The observations on postnatal day 21 were made after completion of counting, sexing, and 
weighing, and before the parent was removed for necropsy). 

'J,in ti' ~~o.· 
Removal from cage 
Salivation 
Lacrimation 
Piloerection 
Exophthalmus 
Reactivity to mmdling 
Pupil Closure reflex (Day 3S only) 

Palpebral closure 
Posture 
Gait 
Tremor 
Twitch 
Convulsion 
Activity 
Rearing 
Grooming 
Urination 
Feces 

6. Motor activit'f testine;: Motor activity was evaluated in 10 rats/sex/dose on days 13, I 7, 2Z 
and 59. Animals were placed in plastic cages m,id were continuously monitored over a 1-hour 
period. (On day 13, it was recorded if eyes were open or closed, and on days 13 and 17, 
motor activity was monitored before dosing). An automated activity monitoring system 
collected data over successive 6-minute intervals by recording infra-red light source break 
frequency within the cage .. Low beam detectors were set 3.5 cm above the cage floor to 
monitor ambulatory activity, while high-beam detectors monitored rearing activity. Due to 
small animal size on postnatal days 13 and 17, a raised insert was placed in the cage so that 
activity would be monitored. 

7. Auditory startle reflex habituation and pre-impulse in)libitiop of startle: Auditory 
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startle reflex habituation and pre-impulse inhibition of startle testing was performed on 10 
offspring/sex/dose on postnatal days 22/23 and 60/61 using an automated system. 

Animals were acclimated for 5 minutes to background noise. Mean startle amplitudes were 
recorded for 5 consecutive blocks of 10 trials for the auditory startle habituation testing. The 
startle stimulus consisted of 40-millisecond bursts of white noise at 90% intensity (105 dB) 
against a background noise level of70 dB, with inter-stimulus interval of 12 seconds. 

For the pre-impulse inhibition of startle testing, mean startle amplitudes were recorded for 10 
trials with a pre-pulse sound immediately preceding the startle stimulus and for 10 trials 
without a pre-pulse. The startle stimulus consisted of SO-millisecond bursts of white noise at 
1000/4 intensity (118 dB) and the pre-pulse consisted of a SO-millisecond pulse of white noise 
at 70% intensity (85 dB) preceding the startle stimulus by 50 milliseconds. A total of 20 · 
trials (10 each) were presented in a pseudo-random order with inter-trial intervals of 10, 12, 
14~ or 16 seconds. 

8. Learninc and memory testin&: Leaming and memory testing was performed in 10 
offspring/sex/dose on postnatal days 23/24 and 61/62 using a Morris water maze (a separate 
group was evaluated at each time point). A series of 3 trials was conducted on each of 4 
consecutive days. The water maze consisted of a circular white plastic pool (90 cm diameter; 
30 cm deep at days 23/24 and 140 cm diameter, 45 cm deep at days 61/62}. The maze was 
filled with water at 29:1:J°C and made opaque with a nontoxic opacifier (Opacifer 621). A 6 
cm square platform was concealed at a fixed position 1.5 cm below the surface of the water. 
Iliree starting points were identified at the edge of the pool. Each animal received 3 
consecutive trials on each day of testing. For the first trial, the animal was placed on the 
escape platform for 30 seconds prior to testing. The animal was then placed into the water at 
the edge of the pool and given a maximum of 90 seconds to swim to the platform. A 
different starting point was used for each trial. The time to reach the platform and the 
number of quadrants crossed were recorded. The rat was allowed to remain on the platform 
for 30 seconds after each trial. If the rat did not find the platform within 90 seconds, it was 
placed on the p]atform for 30 seconds and a latency of90 seconds was recorded. 

9. Postmortem observlfions: 

a. Maternal animals: Maternal animals were sacrificed by carbon dioxide inhalation on 
postnatal day 21. Females whose litter died during lactation were sacrificed on the day the 
last offspring died. Adult females were subjecte4 to a detailed macroscopic necropsy, and 
the nwnber of implantation sites was recorded. Specimens of abnormal tissues were retained 
in :fixative, and mammary tissue was retained from females whose litters died early in 
lactation. 

b. Offsprina: 

Animals not selected for neuropathologic evaluation: Pups culled on PND 4 or killed before 
PND 21 were sacrificed by i.p. injection of sodiwn pentobarbitone or by carbon dioxide 
inhalation. Offspring killed on day 11 were sacrificed by intraperitoneal injection of 



HED Records Center Series 361 Science Reviews - File R042084 - Page 49 of 71 

[DIMETBOA TE/035001] 
Developmental Neurotoxicity Study (20()1) / Page 10 of32 

OPPI' 870,6300/ OECD 426 

barbiturate. Offspring killed on day 21 or at study termination, but not selected for 
neuropathological evaluation, were sacrificed by carbon dioxide inhalation. 

Sporadic neonatal deaths, and offspring culled on PND 4, were not necropsied. Weanling 
offspring and other offspring dying during or following the late lactation period were subject 
to detailed macroscopic necropsy, and specimens of abnormal tissue were retained in 
fixative. In addition, for offspring killed on day 21 or at study tennination but not selected 
for neuropathological examination, brains were removed, weighed, and fixed in 10% neutral 
buffered formalin (but not examined histopathologically). 

Animals selected for neuropathologic evaluation: The offspring selected for brain weight or 
neuropathological evaluation were sacrificed on postnatal day 11, 21 or 63-67. These 
animals were subjected to postmortem examinations as described below. 

At postnatal day 11, ten pups/sex/group were selected for brain weight measurements. The 
brain was removed and fixed for 24 hours by immersion in I 00/o neutral buffered fonnalin 
after opening the calvarium. Brain weights were recorded after fixation and removal of the 
brain from the skull. The brains from all pups of all groups were embedded in paraffin, 
sectioned at 4-5 µm, and stained with hematoxylin and eosin. Sections included coronal 
sections (olfactory lobes, forebrain, cerebrum, hippocampus, thalamus, hypothalamus, 
cerebrum, tecturo, tegmentwn, medulla oblongata) and mid-sagittal sections ( cerebellum, 
pons). The sections were not examined microscopically. 

At postnatal day 21, up to ten pups/sex/group were sacrificed by intra.peritoneal injection of 
barbiturate and perfused with gluteraldehyde and parafonnaldehyde, followed by immersion 
in glutaraldehyde and para.formaldehyde. The brain was transected from the spinal cord 
above the first cervical spinal nerve. The brain length was measured between the rostral part 
of the cerebral hemispheres and the most caudal part of the cerebellum. The width was 
measured at the widest part of the cerebral hemispheres, and the brain was weighed. 

Tissues listed below from all dose groups were embedded in paraffin and were sectioned for 
control and high-dose animals. Tissues were sectioned at 4-5 µm and stained with 
hematoxylin and eosin. Only brains were sectioned for mid- and low-dose animals. 
Histopathological evaluations included the tissues listed below; only control and high-dose 
animals were examined microscopically. 

BRAIN: Coronal sections (olfactory lobes, forebrain, cere~ hippocampus, thalamus, 
hypothalamus, tectum, tegmentum, medulla oblongata) and mid-sagittal sections 
(cerebellum, pons) were evaluated qualitatively. 

The following brain morphometric measurements were perfonned: 

Thickness of the neocortex ( distance from the pial surface to the top of the white 
matter was measured along a line perpendicular to a tangent of the pial surface at the 
point where the cortex exhibits the greatest thickness) 

tf9 
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Corpus cailosum (thickness at the midline) 

Hippocampus (greatest dorsal-ventral thickness) 

Cerebellum (width of the pyramis folia perpendicular to its long axis at the midpoint 
between the tip and base) 

External germinal layer. 

TISSUES OTHER 1HAN BRAIN: eye, thyroid/parathyroid, thymus, lungs, heart, liver,. 
kidneys, adrenals, pancreas, spleen, GI tract (stomach, duodenwn,jejenum, ileum, 
cecum, colo~ rectum), ovaries, uterus, testes, epididymis, prostate, pituitary, mandibular 
and m.esenteric lymph nodes, and any abnormalities. 

On postnatal day 63-67, up to 10 animals/sex/group were eu.tb.an.i7.ed, by i.p. injection of a 
barbiturate, and perfused with glutaraldehyde and paraformaldehyde (followed by immersion 
in glutaraldehyde and paraformaldehyde) for brain weight measurements and/or 
neuropathology. The brain was transected from the spinal cord above the first cervical spinal 
nerve. The brain length was measured between the rostral part of the cerebral hemispheres 
and the most caudal part of the cerebellum. The width was measured at the widest part of the 
cerebral hemispheres,. and the brain was weighed. Animals were also subjected to 
macroscopic necropsy; abnonnal tissues were preserved and livers and kidneys were 
weighed. The following central and peripheral nervous tissues (X) were dissected and 
preserved in plastic (sciatic and tibial nerves only) or paraffin (all other tissues). 

The CHECKED (X) tissues were evaluated for adult offspring. 

5c 
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X 

X 

X 

X 

Col'Ollal sections: olfactory lobes, forebrain, 
cerebrum, hippocampus. thalamus, 
hypotha1amus, tectum, tegm.entum, medulla 
oblongata 

.Mid-sagittal sections: cerebellum. pons 

SPINALCORD 
Cervical sweJling** 
Lumbar swelling** 

X 

X 

X 

X 

Mid-thigh** 
Sciatic Notch** 

OTHER 
SuralNerve 
Tibial Nerve (knee and calf muscle branch)** 
Peroneal Nerve 
Lumbar dorsa1 root ganglion* 

l----li------------------11 X Lumbar dorsal root fibers* 

X 
X 

OTHER 
Gasserian Ganglion 
Trigeminal nerves 
Optic nerve• 
Eyes• 

X 

X 

X 

X 

X 

Lumbar ventral root fibers* 
Cervical dorsal root gang]ion* 
Cervical dorsal root fibers* 
Cervical ventral root fibers* 
gastrocnemius muscle (transverse section) 

* longitudinal sections 
**longitudinal mid transverse sections 

Tissues from all dose groups were embedded; however~ only brains were sectioned for mid­
and low-dose animals. Paraffin-embedded tissues were sectioned at 4-5 µ.m and stained with 
hematoxylin and eosin; plastic-embedded tissues were sectioned at 2 µ.m and stained with 
toluidine blue. Tissues (listed below) from control and high-dose animals were examined 
microscopically. 

Detailed morphometric evaluation of the neocortex, hippocampus> and cerebellum was 
conducted as follows: 

Thickness of the neocortex ( distance from the pial surface to the top of the white matter 
was measured along a line perpendicular to a tangent of the piaI surface at the point 
where the cortex exhibits the greatest thickness) 

Corpus callosum (thickness at the midline) 

Hippocampus (greatest dorsal-ventral thickness) 

Cerebellum (width of the pyramis folia perpendicular to its long axis at the midpoint 
between the tip and base) 

External germinal layer. 

D. DATA ANALYSIS 

5( 
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1. Statistical analyses: Statistical analyses were performed on the following parameters: 
gestation body weight and body weight change, lactation body weight and body weight 
change, gestation food consumption, lactation food consumption, litter size, offspring 
survival indices, offspring body weight change, body weight change for offspring selected for 
behavioral testing, activity and rearing counts for dam FOBs. and FOB. activity counts, 
startle response, and water maze data for offspring. 

Methods: "lf 75% of1he data were the same value, then a frequency analysis was applied. 
Treatment groups were compared using a Mantel test for a trend in proportions and pairwise 
Fischer's Exact tests to compare each dose group to the control. If Bartlett's test for 
homogeneity was not significant at the 1 % level, then parametric analysis was utiliz.ed. If the 
Fl test for monotonicity of dose-response was not significant at the 1% level~ William's test 
for a monotonic trend was applied. If the Fl test was significant, Dunnett's test was 
applied." 

'•If Bartlett's test was significant at the 1% level, then logarithmic and square-root 
transformations were tried. If Bartlett's test was still significant, then nonparametric tests 
were applied. If the Ht Test for monotonicity of dose-response was not significant at the 1 % 
level, Shirley's test for a monotonic trend was applied. If the Hl Test was not significant, 
Steers test was performed.,. 

••If ANOV A was not significant, then significant results of inter-group comparison with 1he 
control are not reported.'' 

2. Indices: 

a. Reprodu~ljve indices: The following reproductive indices were calculated from breeding 
and parturition records of animals in the study: 

Gestation index= (Number oflive litters born/Number pregnant) x 100 

b. Qffsprin& viabiJity indices: The following viability (survival) indices were calculated from 
lactation records of litters in the study: 

Post-implantation survival index= {Total No. of offspring bom/Total No. of implantation 
sites) X 100 

Live birth index= (Number oflive offspring at PNDlffotal number of offspring born) x 100 

Viability index= {Number of live offspring at PND 4/Number of live offspring at PND I) 
xlOO 

Lactation index = (Number of live offspring on Day of examination/Number of live offspring 
on PND 4 after culling) x l 00 

[However, as noted below, the lactation index on day 21 was apparently calculated with the 
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number of live offspring on PND 11, prior to scheduled sacrifice, as the denominator.] 

3. Pgsitive and historical control data: Positive control data submitted by the laboratory are 
currently under review. 

Il. RESULTS 

A. r,ARENTAL ANIMALS 

l. Mortality and clinical and foneti.onal observations: There were no matemal deaths 
before scheduled termination except for early sacrifice due to litter loss. One litter in the O.S 
mg/kg/day group and three litters in the 3 mg/kg/day group were sacrificed during early 
lactation for reasons of animal welfare ( due to clinical signs in the pups, see below); the dams 
were also sacrificed on the day of litter loss. General clinical signs in dams were limited to 
post-dosing salivation in 5 dams from the 0.5 mg/kg/day group and 2 dams from the 3 
mg/kg/day group. In the O.S mg/kg/day group. this salivation was noted on day 7 of 
gestation for one dam, day 8 of gestation for 3 dams, and day l O of gestation for 1 dam. This 
salivation was observed on day 6 of gestation in one 3 mg/kg/day animal and on days 11 and 
14 of gestation in the other 3 mg/kg/day animal. Since these signs were observed only in 
mid- and high-dose animals, they may be treatment-related, however, given the sporadic 
incidence and lack of dose-response, this signs are not considered toxicologically significant. 

There were no substance-related functional observations. On post-natal days 4 and 10, slight 
salivation was noted in all treatment groups. Since this effect was noted in controls at a 
frequency and intensity similar to dose groups and since no dose-response relationship was 
observed, the effect is not considered test substance-related. There were no other treatment­
related effects on cholinergic signs, such as urination or tremors. 

2. Body weipt and food consumption: Selected group mean body weights and food 
consumption values for pregnant or nursing dams are summarized in Table 2. There were no 
significant treatment-related effects on body weight or body weight gain during gestation 
(from the beginning of treatment on gestation day 6; we note there was a significantly lower 
weight gain in treated groups during gestation days 0-6, prior to the start of treatment) or 
lactation. The study authors noted that during postnatal days l-4, 7 females in the 3 
mg/kg/day group experienced a mean weight loss of 8 g, compared to a mean weight loss of 
4 g in 2 control animals. 

There were no treatment-related effects on food consumption during gestation or lactation. 

Body wt. Gestation day 6 (g) 292±22 297±24 301::i:30 
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Observatlons/1tudy interval 
0.5 3 

Bodywt. Gestation day 14 (g) 345±26 33!.>J:lS 342:1:34 

Body wt. Gestation day 20 (g) 42&1=35 41WO 42U:32· 421:43 

Wt. gain gestation days 0-6 (g) 35:1:7 3016* 30:S* 3]:i:7"' 

Wt. gain gestation days 6-20 (g) 127:!:17 122:1=13 124=:13 121):.1::19 

Food consumption gestation days 0-2 (glanimal/day) 2&1,3 27±2 29J:3 28¼3 

Food consumption gestation days 6-9 (g,'animal/day) 30±3 29:1:3 30±3 30:.l::4 

Food CODSumption gestation days 17-19 (glanimal/day) 3)±3 29±2 30:!:3 30:.l::3 

~r;~;tij~fl:t~llli;t,~f~~rf~~tJ}f:~~~:jfJ;1]JJJt.fftJ~i.ff~l~JifRf~-•~rn,~1~1~11~i~.; 
Body wt. lactation day l(g) 333±27 321±26 327±29 323±33 

Body wt. lactation day l l(g) 3~1=25 349±29 356:25 352±34 

Body wt. lactation day 21(g) 357:1:32 347±23 357±25 35~3 

Wt gain lactation days 1-11 (g) 29±12 28:!:11 29:¼:10 27:!:12 

Wt. gain lactation days t-21 (g) 25:1:20 26:l:10 30:l:12 34±14 

consun,.ption lactation days 1-10 (g,'animal/day) 49±5 48±3 49±6 47:1:6 

Food consumption lactation days 11-20 animal/day} 73:7 7016 70:l:10 69:i:13 

a Data obtained from Tables 10-IS pages 87-92, MRID 45529703. Means during lactation exclude dams with total litter loss. 
*p<0.0S, compared with conttol mean. 

3. Reproductive performance: Results for the maternal animals are summarized in Table 3. 
There were no treatment- related effects on length of gestation, gestation index, the 
parturition process, or implantation rate. As noted above, there was no indication of 
treatment-related maternal toxicity or clinical signs, which might contribute to a lack of 
maternal care; signs indicative of poor maternal care were not noted in the study report (this 
issue is further discussed in the trip report :from the OLP audit, TXR No. 014502). 

'J~J.,,· ~lt~L.;,,m .. ,. :::. ,,.,;'. 
Dose m ay 

D 0.1 05 3 

Number mated 24 24 24 24 

Number Pregnant 24 23 24 24 

Litter killed before weaning 0 0 1 3 

Mean gestation duration (days) 22.2 22.1 22.2 22.1 

Mean (:1:SD}implantations/dam 16.1±2.5 lS.6±1.6 15.8:1:2.2 16.C):l::2. 7 

Gestation index Kt 100 100 100 100 

"Data obtained from Tables 1, 16. &19, pages 78, 93, &96, .MRID 45529703. 

4. Maternal postmortem results: No treatment-related effects were noted upon macroscopic 
examination at necropsy. There were no treatment-related effects on absolute or relative 
brain weight. The dams of the litters (one from the 0.5 mg/kg/day group and three :from the 
3 mg/kg/day groups) that were killed for reasons of animal welfare were also sacrificed on 
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the day oflitter loss. The mammary tissue of all of these dams was observed to be pale and 
inactive at necropsy. 

B. OFFstBING 

1. Viability aad clinical sip11: Litter size and viability (survival) results from pups during 
lactation are summarized in 'fables 4a and 4b. There was no difference in litter size among 
groups at birth (Table 4a), but there was a decrease in pup survival in the mid- and high-dose 
groups (Table 4b). The decrease in survival became evident during early lactation and was 
most pronounced between PND 1 and PND 11. 

Consistent with the similar litter sizes among groups at birth, there were no treatm.ent-re1ated 
effects on the post.;.implantation survival index or sex ratio. The live birth index was 
significantly (p<0.05) reduced at 3 mg/kg/day compared to controls. The viability index is 
also decreased (82.7% for high dose, compared to 97.6% in controls), as are the lactation 
indices on days 7 and 11; these differences ar~ not statistically significant. The decreased 
survival is no longer evident in the day 21 index (possibly due to changes in the calculation 
of the lactation index on day 21, as well as the inclusion of pups sacrificed for 
neuropathology on day 11 as pup deaths, see Table 4a footnote). The lack of significant 
differences in these indices may reflect: {1) the large variability in these indices among 
litters, {2) exclusion of litters with total pup loss from the mean calculations, and (3) 
inclusion of pups lost to scheduled sacrifice as pup deaths on day 11 (see table footnotes; the 
sacrifice on day 11 is not included in the pup mortality tabulated. in Table 4b). 
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Observation 

0 

Number of litters bom 24 

Total number born 371 

Number missing ftom day I count 

Sex Ratio Day l (% d') 48.6 

Total litter siz.e 15.00.6 

Mean litter sii.e:t 

Day I 14.9:!:2.6 

Day4 14.5±2.5 
0ay4c 8.0:l:0.0 

Day tl 7.9:W.3 
Day 17 6.8±0.5 

Day21 6.8±0.5 

Post~implantation survival index 92.9 
(%) 

Live birth index(%) 99.7 

Viability index 97.6 

Lactation index 
Day7 99 

Day 11 98.4 
D 21 86.2 

Developmental Neurotoiicity Study (2001) /Page 17 of 32 
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Dose (mg/kg/day) 

0.1 0.5 3 

23 24 24 

343 360 366 

4 5 8 
45.3 47.9 50 

14.0:l:l.6 15.00.0 15.3±2.5 

14.7±1.7 14.8±2.0 14.9.±2..4 
14.6±1.8 14.3::t:J.8 13.5±3.7 

8.0±0.0 8.0:l:0.0 7.7:i:l.1 

7.9:1:0.5 7.6±1.2 7.3±1.3 

6.9:1:0.5 6.6±1.1 6.3±1.2 

6.9:1:0.5 6.6±1.1 6.2±1.5 

95.6 94.6 95.S 

98.7 98.7 97_g. 

98.8 92.9 82.7 

98.9 96.7 93 
98.4 95.1 88.2 
87.2 87 84 

aData obtained from Tables 18-20, pages 95-97, and Appendix 8, pagesl77-180, MRID 45529703. 
bBefore standardization (cuJling). 
cAfter standardization (culling). 
• Statistically different from control, p<0.05 
tlitters with total pup loss were excluded from mean litter siz.e calculations; for 0.5 mg/kg/day group, n=23 from day 4 through 
day 21; for or 3.0 mg/kg/day group n=22 on day 4, n=21 from day 11 to day 21. 
lLactation index for day 21 was calculated using day 11 (prior to the scheduled sacrifice) as the baseline, thus animals sacrificed 
for neuropathological evaluation are included as deaths in this calculation, but deaths prior to day 11 are not included. 

The total number of pup deaths in each dose group, as well as the time frame in which the 
deaths occurred, are detailed. in Table 4b. The increase was dose-related, with approximately 
3 times as many deaths at 0.5 mg/kg/day, and 6 times as many deaths at 3.0 mg/kg/day, when 
compared to the control group. In addition to an increase in sporadic pup deaths during 
lactation, there was also a dose-related increase in total litter loss; one at 0.5 mg/kg/day and 3 
at 3.0 mg/kg/day (there were no total litter losses 'in controls or at 0.1 mg/kg/day). At 3 
mg/kg/day, one litter was sacrificed on postnatal day 3 and two litters were sacrificed on 
postnatal day 4. In the litter sacrificed on postnatal day 3, all offspring were cold to the touch 
and underactive with little food in the stomach on postnatal days 2 and 3. In one litter 
sacrificed on postnatal day 4, all offspring were small and underfed, and in the other litter 
sacrificed on postnatal day 4, all offspring were cold to the touch, underactive and had little 
food in the stomach. At 0.5 mg/kg/day, one litter was sacrificed on postnatal day 2; all 
offspring in this litter were cold to touch, underactive, and had little food in the stomachs. 
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As noted above, most of the pup deaths occurred during early lactation (PNDs 14 and 5-11 
as shown in Table 4b)., prior to the start of direct pup dosing. No excess pup deaths were 
noted during the period of direct dosing (PNDs 11-21). 

Table 4b. Postnatal Pup Mortality• 

Dose Days of Lactation Total litter loss 
{mg/kg/day) 

1-4 5•11 12·16 17-21 1-21 
(day) 

O(Contro]) 10(7) 3(3) 2(2) 0(0) 15 {10} 0 

0.1 (LD1) 8(5) 3(2) 0(0) 0(0) 11 (6) 0 

0.5 (MDT) 32*(9) 10(3) l (1) 0 (0) 43* (10) 1 (2) 

3.0 (}IDT) 71* (13) 15(7) l (1) 2 (2) 89* (14) 3 (3,4,4) 

Number cf pups (number oflittas) • Includes pups that were found dead, missing 1111d presumed dead, or 
sacri:fk:ed due to poor condition. • p<O.O I, Chi Squan: test. 

Mean number of 
dead pups/litter 

0.6 

0.5 

1.8 

3.7 

Reported clinical signs indicate that all offspring from 6 litters in the 3 mg/kg/day group 
exhibited signs of poor general condition or retarded development, such as small size, cold to 
touch, underfed, and/or underactive during early lactation. (Three of these litters were 
sacrificed on postnatal days 3 or 4 as described above). Additionally, all offspring in two 
additional litters in the 3 mg/kg/day group were small, underfed, cold to touch and 
underactive and were sacrificed at or shortly after weaning. No treatment-related clinical 
signs were noted at 0.5 mg/kg/day except those described above, and no treatment-related 
clinical signs were noted at 0.1 mg/kg/day. 

2. Body wei&ht: No treatment-related effects on body weight were observed at 0.1 or 0.S 
mg/kg/day. Although statistical significance was not achieved, mean body weights at 3 
mg/kg/day were slightly lower than controls for male (7.6-10%) and female (8.2-10.7%) 
offspring from postnatal days 4-21. The difference in body weight gain was most 
pronounced dming days 1--4, corresponding to the period during which most pup deaths 
occurred. There was no apparent change in the pattern of body weight gain during the period 
of direct pup dosing (PND11-PND21 ). Selected mean preweaning pup body weight data. are 
presented in Table 5. 

57 
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t!~\:'.".\··n:1'c··:tJJ)~.:·:·~~~,!~~i~~~~~~---~~~ij~;.~~tp~~~:~t:~~t~i"ij (#1:r;Ijj_ .. - -:11}··,;,_'i/!} 

•-~ """'(m-) 
Day 0 0.1 0.5 3 0 

Jrni::: .aiJi':i-i~f\;1!,t;:\iim\~!.ttJL,,'.}\[· :, ti.,_,:::-: .,\Ii+.: ,:,JI\_ .,;rn\/,ii;i 
1 6.5:i:0.6 6.4±0.5 6.5±0.6 6.5:l:O. 7 6.2±0.S 

4b 9.0:l:l.2 8.S:i:0.7 9.2:i:t.4 8.1:!:l.7 8.5:!:l.2 
(10%:f 

4c 9.0i:1.1 8.5±0.6 9.3±1.4 3.1±1.7 8.5±1.2 
(10%)" 

11 24.2±3.3 23.7=2.2 24.7:1:4.2 21.9:5.6 23.2:i:3.4 
(9.S%)d 

17 41.9:1:4.2 40.9:1:3.1 41.9:1:5.6 37.9±8.6 41.0:l:4.3 
(9.5%)4 

21 52.3:1:S.8 50.9:1:4.0 52.8:1:6.6 48.3:!:ll.l 51.S:!:6.0 
(7.6%}" 

Weight gain 2.4±0.9 2.2±0.6 2.8±1.1 1.7±1.4 2.3±1.0 
Days 1-4 (92%)" (117%)" (71%)" 

Weight gain 17.6±3.1 17.3=2.2 18.2:i:3.9 15.5±5.4 17.1±3.2 
Days 1-11 (98%)" c103%r (88%)" 

Weight gain 2S.1±3.1 27.2:1::2.4 28.1±3.0 26.4±6.0 28.3±3.4 
Days 11-21 (97%)" (100%)" (94%)" 

Weight gain 45.7:1:5.6 44.6±4.0 46.3:!:6.3 4).8±I0.9 45.4±5.8 
Davs 1-21 (98%)" (101%)" (91%)" 

a Dataobtamed from Tables 21-24, pages 98-101, MRlD 45529703. n=20-24 
b Before standardization (culling). 
c After standardization (culling}. 
d % decrease compared to controls, calculated by reviewer 
e % of control, ealculated by reviewer 

0.1 o.s 3 

,WI\' ,,J.l:li'~~--W .. ,tSb:.~tff~t:'L\~ 
6.0±0.5 6.0±0.7 6.1¼>.7 

8.l:i:0.7 8.7:1:1.4 7.7:1:1.7 
(9.4%)' 

8.1±0.8 8.8:1:1.S 7.8:1:1.7 
(8.2%}" 

22.8±2.1 23.3±4.3 21.3±5.6 
(8.2%)" 

39.4=2.8 40.6::1::6.1 36.6:1:9.1 
(t0.7%4) 

48.9:1:3.5 51.0±7.2 47.1±11.2 
(8.5%)" 

2.1±0.8 2.7±1.0 J.7±1.4 
(91%)" (11'1°/4)' (74%)" 

16.8:l:2.l 17.3:1:3.9 15.3:1:S.3 
(98"/4)" (JOI%)" (89%)" 

26.)±2.0 27.7±3.3 25.4:!:6.3 
(92%)' (98%)" (90%)" 

42.9:1:3.4 45.0:l:6.8 4).0:l:] 1.0 
(94%)" (99%)" (90%)< 

No treatment-related effects on postweaning body weights were observed. Selected mean 
postweaning offspring body weight data are presented Table 6. 

.......... ·······--·····--- ---····-·······-· ·-·---·······-···· ................. .. 
49 270.0±29.0 270.1±24.l 276.2±31.2 266.6±35.3 194.1:1:21.1 189.9±16.3 194.1±1&.8 193.~13.9 ·-·······-······ ---···-·····-·-·-· ................... -..................... -.......... ·-···· .. ···· ............ _ _ __ , .. , _______ .. -····-···-·--···· ........... _________ ---····--···--
56 334.1±33.0 334.7:1:29.2 342.5±36.4 332.2±39.2 222.5±22.4 218.2:1:18.8 223.6±21.2 219.9±14.S ....................... .. ........... -••· .............. _. ----·-·······-···· ................. ·-·--······ ···---··-··---·· ............... ______ _ 
63 381.9±36.1 384.2±34.4 392.3±42.1 383.1±41.6 243.8:1:25.2 239.3=20.2 244.0l:23.7 240.0±16.2 

a Data obtained from Tables 50 & 52, pages 131 &133, MRID 45529703. IFSS-71 

3. Developmental landmarks: 

a. Sexual maturation: There were no treatment-related effects on the mean age for attainment 
of vaginal opening for females or preputial separation for males. The data are presented in 
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Table 7. Body weights at sexual maturation were also similar among groups. 

3 

S21SS 

separation (males) 46.0:U.8 4S.6±2.4 46.0:l:2.8 46.0:l:J.0 
• females 34.0:l:1.8 34.3:t:1.7 34.3:t:l.9 

obtained ftom Tables 54 & 55, pages 135 &136, MRID 45529703 

4. Behavioral assessments: 

a. Functional observadonal batten:: Data are summarized in Table 8. Males and females 
from the 3 mg/kg/day group were less active than controls on postnatal day 4 as shown by 
decreased number of sections entered, and supported by decreased maximum distance 
traveled, and maximum pivoting angle. Decreases seen in these measures in 0.5 mg/kg 
animals were less consistent. Surface righting was slowed somewhat in males and females in 
the 3 mg/kg/day group on postnatal day 11. Activity scores on PND 11 were decreased 
(p<0.05) in females at 0.1 and 3 mg/kg/day; however, the lack of an effect at 0.5 mg/kg/day 
makes this effect toxicologically questionable. Males (-62%; p<0.01) and females (-41 %; 
p<0.01) in the 3 mg/kg/day groups had significantly decreased activity compared to controls 
on postnatal day 21. There were no treatment-related effects on FOB measures noted at 
postnatal days 35~ 45~ or 60. 



HED Records Center Series 361 Science Reviews - File R042084 • Page 60 of 71 

[DIMETHOATE/035001} 

Surface riehting reflex 
(mean-scale of 1 to 3) 

-PND4 2.7 
-PND 11 1.2 

Maximum J!ivotini': ang]e 
(Mean) 

-PND4 81 

MaximYm distance 1mveled 
(mean-cm) 
-PND4 1.2 

A£tivity 
(mean# of sections) 
-PND4 2.6 

Activity count 
(mean) 
-PND 11 2.S 
-PND21 7.1 
-PND35 11.9 
-PND45 6.4 
-PND60 7.0 

Surface rightine: reflex 
(mean-scale of 1 to 3) 
-PND4 2.5 
-PND 11 1.4 

Maximum nivoting gle 
(Mean) 

-PND4 103.S 

Maximum distance travel,d 
(mean-cm) 
-PND4 1.2 

Activity 
(mean# of sections) 
-PND4 2.6 

Activity count 
(mean) 
-PND 11 3.0 
-PND21 7.4 
-PND35 13.2 
-PND45 13.0 
-PND60 15.4 

Developmeatal Neu.roto1.lcity Study (2Hl) / Pap 21 of 31 
OPPT 878.6300/ OUD 42' 

2.4 2.S 2.3 
1.5 1.3 l.9 

58.5 27 36 

0.8 1.4 0.4 

2 1.3 0.7 

1.8 2.6 2.9 
4.7 4.5 2.7** (-62%) 
11.6 12.2 9.7 
7.9 7.1 5.5 
12.3 10.0 8.5 

.;~~~4:' \,UfEi:t: ! . ~;;; 

2.6 2.5 2.9 
1.4 1.3 l.7 

40.5 81 40.5 

0.4 0.6 0.4 

1.3 1.9 0.9 

1.3* 3.3 1.3* 
7.8 6.3 4.4** (-41%) 
11.8 14.3 13.5 
15.6 15.0 11.6 
19.2 15.9 14.1 

a Data obtained from Tables 25-30, pages 102-107, MRID 45529703 
N= 10/sex/dose 
* Statistically different from control, p<0.05 

** Statistically different from control, p<0.01 
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b. Motor activity: Total activity data are presented in Tables 9 and 10 for rearing and 
horizontal activity, respectively. 

The coefficients of variation for horizontal ( cage floor) activity on PND 13 and PND 17 were 
roughly 100%, making statistical power and sensitivity low. On PND 13, high dose females 
showed an increase of 44o/e; while mid dose (0.5 mg/kg) females showed an increase of 113%. 
Neither difference was statistically significant. On PND 17, males showed dose dependent 
increases in horiz.ontal activity of 43%, 65% and 122% compared to controls, respectively for 
low-, mid-, and high-dose groups. Females showed dose dependent decreases in horizontal 
activity on PND 17 of u_p to 42% at 3 mg/kg. Despite the lack of statistical significance, it is 
reasonable to consider the dose dependent increases on PND17 at 0.5 mg/kg (65%) and 3 mg/kg 
in males (122%) as treatment related. No effects on horizontal activity were noted on PND 22 
andPNDS9. 

On PND 17, rearing was increased 104%, 154% and 98%, respectively for low-, mid-, and 
high-dose males. None were statistically significant. Mean rearing scores for females on 
postnatal day 17 were decreased non significantly at doses of 0.1 mg/kg/day (58%) and 0.S 
mg/kg/day (43%), while at 3 mg/kg/day a 90% decrease was statistically significant (p<0.01). 
No consistent effects on rearing were noted at PND 13, 22, or 59. 

Habituation of activity within the session became much more pronounced on postnataJ days 
22 and 59 in comparison to days 13 and 17. This is not unexpected. Females but not males 
showed the expected pattern of increases and then decreases in overall activity levels from day 
13 to day 21. 

PND13 0.4=1.0 0.0!:0.0 

PNDJ7 12.3:::16.3 2S.1:l:38.S 

PND22 32.5:1:20.0 28.2:1:34. I 

PND59 247.%67.3 276.6±110.2 

;t~~Jf l· .. ::.}· :·:· ::\: ·:;:rf :\~! ~: :' ~ ;:11}~·-!{~f;-.,xt=T ;, "1 

PNDJ3 0.3:l:0.9 1.2±2.8 

PND17 46.4:1:56.3 19.5:1:20.3 (-58%) 

PND22 43.5:!:30.4 30.0±22.0 

PND59 272.1±132.4 281.9±96.1 
a Data obtaitted from Tables 34-37, pages 111-118, MR1D 45529703 
N = 10/sex/dose 
** Statistically different from control, p<0.01 

0.7:1:U I.S:t2.9 

31.3::1:68.8 24.4:1:29.0 

36.9.:1:12.4 36.~0.S 

228.7::1:84.S 2S7.6:i:l41.7 

8.6:1:24.l l.~.2 

26.5:1:23.6 (43%) 4.S±u•• (-90%) 

40.7:!:32.3 28.9.:1:13.8 

281.1±118.8 318.l:1: 

t., 
I! 
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249.2±142.2 192.7±127.7 
1220.3::1:379.9 131 .3:l::411.0 ISL 0.6 

a Data obtained from Tables 34-37, pages 111-118, MRID 45529703 
N .,,. IO/sex/dose 

c. Auditory startle reflex habituation: The auditory startle reflex peak amplitude data are 
shown in Table 11. Data on pre-pulse reflex inhibition are shown in Table 12. No consistent 
effects on peak amplitude in either sex at any dose was seen. No consistent differences in the 
degree of pre-pulse inhibition (roughly 25%) were seen in either sex at any dose. 

r'NlJ 

23/24 

YNU 

60/61 

t'NJ.I 

23/24 

t'NlJ 

60/61 

n 

Trial 
Block. 

I 

2 
3 

4 

5 

I 

2 

3 

4 

,li."·; rj 
i:r:i 

0 

.. ••[' ''.}:!: '.· ,:,: 
n::>.oa:,.-;.::> 

146.2±51.1 

144.8::l:S7.9 
123.6:1:48.5 

129.6:1:58.5 
.)J.=o.j 

45.1:1:23.9 

40.7±22.0 

37.2±232 

Dose (mg/ladday) 

0.1 0.5 3 

141.7±48.6 177.8::1:SS.2 155.6±49. 7 
129.4±36.9 165.8:!:73.l 159.W:77.5 
162.1±60.9 144.6±58.0 155.0:l:44.5 

148.1±52.3 154.9:!:77.5 148.4:1:76.5 
4.:t:(±14.1 :lU.4o!:JH.7 

34.7±11.S 55.6±13.S 46.7±15.8 
34.6±14.5 S0.4±20.6 40.5±10.6 

35.2:l::9.4 44.4±16.4 38.6±1S.S 

5 39.9:!:22.5 36.6±11.8 51.5±18.6 393±16.4 

l 1 /U. /:t:O I,:, 1,4.11±/l.-' 16:5.4±llb.lS 

2 138.7:1:72.4 183.5±72.0 138.0J:90.8 133.0:l:67.6 
3 12.5.8±57.1 159.9±74.0 150.0±86.2 115.1±63.l 
4 134.6:1:74. l 1S4.9:!:66.4 155.S±] 1.5.9 121.0:i:73.3 
5 142.5±74.6 151.2:1:52.0 159.7±132.6 130.9"'66.7 

1 4:t.l:1:J::>.4 4.:l.J~U.7 .3Y.l±JIS.4 
2 36.5±17.7 42.6±21.2 26.5±12.4 30.0J:l 1.6 

3 34.3±13.9 42.3±23.6 25.S±9.5 28.8±13.7 
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4 26.9:1:14.6 38.2±28.S 

s 29.0:l:l3.3 37.4±22.4 
a Data obtained from Tables 42-45, pages 123-126. MRID 45529703 
N • 9-10/sex/dose 

268.S:l:68.7 257.7:131.4 

207.9:1:7).7 200.7:1:115.0 

% Inlu'bition 23.4:1:14.S 22.3:1:12.6 

PND Stimu uswi 
60/61 pre-pulse 71.2:l:20.S 87.2:1:43.9 

Stimulus with pre-
pulse 48.4:1;)9.7 SS.6±30 . .2 

% Inhibition 33.3:i:16.1 35.6"'8.6 

PND Stimulus without 
23/24 pre-pulse 220.5=76.l 269.0:l:l 17.0 

Stimulus with pre-
pulse 177.0:l:78.6 208.9:1:119.8 

%Inln'bition 21.0:l:12.0 24.1:1:14.8 

Stbnulus without 
60/61 pre-pulse 60.0:l:22. 7 68.8:1:29.9 

Stimulus with pre-
pul!!e 42.9:1:18.9 Sl.3:i::20.6 

% Inhibition 27.9:1:14.8 21.9:1:20.1 

a Data obtained from Tables 46-49. pages 127-130, MRID 45529703 
N = 9-10/sex/dose 

29.2±21.6 26.8::1::8.8 

25.41:16.6 30.4:1:17.7 

255.6:1:66.1 241.4:1:95.2 

203.2±51.5 181.3:1:73.4 

19.3±11.9 24.4:1:16.3 

78.1:l:60.6 66.3:23.3 

61.4:1:76.7 51.0±22.8 

29.6±23.6 23.0:l:l7.7 

!, ~~! i;t; ( ~;~s·!.! t;;;[ 

252.7±94.8 261.2:1::84.B 

165.2:1::62.1 198.0:l:67.5 

33.1:i:13.6 23 .0:1:11.5 

71.6±23.7 71.7:!:36.8 

48.2±8.9 44.5%23.7 

26.8:!:23. 7 36.6:1::22. 7 

d. Leaming and memory testina:: There were no treatment•related effects on performance in 
the Morris water maze at either time point. At PND 2.3/24 and at PND 61/62, animals 
demonstrated improved performance, as measured by trial time, failed trials, and number of 
sector entries, across the four test days. Initial performance levels and rates of learning were 
similar for all treatment groups. Data are summarized in Tables 13 and 14. 
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No. failed trials 

No. sector en1ries 

Test day 2 Trial time (sec) 51.2±20.9 

No. fililed 1rials 0.9::0.9 

No. sector entries 14.6:1:5.6 

Test day 3 Trial time (sec) 36.2:1:26.l 

No. failed trials 0.7±1.I 

No. sector en1ries 10.5±6.1 

Testday4 Trial time (sec) 23.2±13.2 
No. failed trials 0.1±0.3 

No. sector entries 7.9:3.6 

No. sector entries 1S.4:1:3.7 
Test day 2 Trial time (sec) 30.8:!:16.l 

No. failed trials 0.2±0.6 

No. sector entries 8.7:J:3.l 
Test day 3 Trial time (sec) 24.S:!:IS.5 

No. failed trials 0.2::1:0.4 
No. sector entries 7.4±3.9 

Test day 4 Trial time (sec) 20.6:1:13.4 

No. failed trials 0.0:l:0.0 
No. sector entries 6.7:i:4.4 

Developmental Nearotoxicity Study (2001) / Page 25 of32 
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1.3±1.1 1.4±0.9 
15.S:!:4.7 16.4=4.l 

39.3:1:18.5 44.7:1:26.0 41.4±26.l 

0.4±0.7 0.7:1:1.l 0.6:1:1.1 
11.7=4.9 11.9=5.6 13.2:1:7.2 

26.6:1:11.2 39.3:l:20.4 35.6±16.0 
0.1:1:0.3 0.5±0.8 0.2±0.4' 

8.5::1:2.3 10.9.:!:5.2 10.4:!:4.4 
18.9±11.9 20.3±7.5 24.1±12.0 
0.0±0.0 0.0:l:0.0 0.U0.4 
6.7:1:3.5 6.7:1:1.4 6.9±3.3 

l.7±1.1 

13.S:!:3.2 15.0:l:4.3 16.3±3.2 
31.7±18.3 47.7::1:24.6 39 .2:1:20. 7 
0.1±0.3 0.7±0.& 0.3±1.0 

9.4:1:4.6 12.3:1::5.7 ]0.5=4.3 

21.1::1:21.3 18.1±14.4 25.S:!:15.8 
0.1:1:0.3 0.0±0.0 0.0±0.0 
6.0:l:4.6 6.1±3.3 7.6±4.6 

23.4:!:17.7 24.5±25.1 2:5.3:1:!6.8 
0.2±0.6 0.3:1:0.9 0.1±0.3 
6.0:l:3.2 7.4±6.0 7.0:l:3.2 

a Data obtained from Tables 38 & 40, pages 119 & 121, MRID 45529703 
N = 9-10/sex/dose 
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No. sector entries 16.0:l:4.1 

Testday2 Trial time (sec) 37.5±23.S 

No. failed trials 0.5±0.8 

No. sector entries ll.4d:6.1 

Test day 3 Trial time (sec) 39.5:1::17.9 

No. failed trials 0.4:1::0.5 

No. sector entries 12.2±5.7 

Testday4 Trial time (sec) 22.1:1::12.0 

No. failed trials 0.1±0.3 

No. sector entries 7.8:4.6 

Test day 1 Trial time (sec) 69.8:1::18.9 

No. failed trials 1.7:1::1.I 

No. sector entries 17.1±5.0 

Testday2 Trial time (sec) 41.9±21.4 

No. failed trials 0.4±1.0 

No. sector entries 11.7:t::4.l 

Test day 3 Trial time (sec) 18.7::14.l 

No. failed trials 0.1:1::().3 

No; sector entries 6.1:1::3.7 

Testday4 Trial time (sec) 14.1:1::8.6 

No. failed trials 0.0±0.0 

No. sector entries 5.1:1::2.2 
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17 . .5±2.9 

49.3±20.8 42.4:1::21.1 36.5:1:22.4 

0.8±0.9 0.5:1:0.8 0.4:1::0.5 

13.8:6.0 12.8:4.6 10.1±4.4 

33.8:13.8 28.2±13.0 33.9:1::18.2 

0.3:1::0.5 0.3:1::0.S 0.3:1::0.7' 

9.8:4.4 9.2:1::4.2 10.0:l:5.2 

27.7±13.3 25.1:1::13.7 20.9:1::9.1 

0.2::l:0.4 0.3:1::0.5 0.0:l:0.0 

8.2:1::3.0 8.3:1::3.9 7.4:1::3.4 

66.9:1::12.4 77.9:1::IS.0 66.9±14.0 

1.7:1::0.7 2.2±0.8 1.s:1::1.0 

1S.l±2.8 17.3±3.1 15.7:1::4.1 

39.1:1::16.0 40.8:16.9 42.1:1::24.2 

0.3±0.S 0.4±0.7 0.5:1::0.8 

11.2±4.4 10.4:!:2.9 10.9:1::S.4 

22.5:1::15.7 29.7:1::20.6 16.4:1::9.6 

0.2±0.4 0.2±0.6 0.0±0.0 

6.8:1::3.8 8.9:1::S.9 4.9±2.2 

25.6:1::17.0 30.6:1::18.8 20.5::14.4 
0.2:1::().4 0.4:1::0.7 0.1:1::0.3 

7.2±3.6 8.0:l:4.2 6.3:1::4.2 
a Data obtained from Tables 39 & 41, pages 120 & 122, MRlD 45529703 
N = 9-10/sex/dose 

5. Postmortem resuJts: 

1) Unscheduled deaths: Necropsies were conducted on some of the Fl animals that died or 
were sacrificed for humane reasons prior to scheduleq. sacrifice. Although there were scattered 
findings, including eyes opaque or bilateral renal cavitation, none appeared to be common among 
treated animals. 

2) Animals selected for neuropatholoey 

a. Brain wei&)its: There were no treatment-related effects on absolute or relative brain weights 
in male or female offspring at postnatal days 11, 21, or 63-67. Mean brain weight data (for 
animals selected for neuropathology) are presented in Table 15. 
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Terminal body weight (g) 

Brain weight (g) 

Brain-to-body weight ratio 

253.0±12.7 245.7±23.0 255.8±20.3 

l.603±0.109 l.596±0.108 l.575±0.190 

Brain-to-bod w i tratio 0.633±0.066 0.655±0.081 0.623±0.104 
a Dala obtained from pages Tables 56, 57 & 61, pages 137, 138, & 143, MRlD 45529703 
N - 8-13/sex/dose 

1.666:1:0.077 
0.658±0.054 

Brain weights were also evaluated for non-perfused animals sacrificed at day 65 (n=43/46, 
56/56, 55/61, and 59/61 [M/F] for control, low, mid, and high dose groups, respectively). 
Consistent with the results for neuropathology animals, brain weights were similar across all 
treatment groups in these additional animals. 

b. Neuropathology 

1. Macroscopic examination: No treatr_nent-related effects were reported for male or female 
offspring at postnatal days 11, 21, or 63-67. 

2. Mi,croscopie examination: No significant treatment-related effects were noted on postnatal 
days 21 or 63-67. On postnatal day 21, there was a minimal focus of degeneration of the 
granular layer of the cerebellum of one femaJe in the 3 mg/kg/day group. There was also a 
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malformation of the cerebellar folia of one control male and one high-dose female on day 21. 

On postnatal day 63-67, there was a minim.al focus of degeneration of the granular layer of 
the cerebellum of one control male and one control female. Minimal or slight degenerative 
changes were observed in the peripheral nerves of control and high-dose animals. This 
degeneration was observed in similar incidences and severity in control and high-dose 
animals. There was also a single incidence of mammary adenocarcinoma in one high-dose 
female at terminal sacrifice. These findings are considered incidental to treatment. 

There were no differences in brain length or width in males or females on postnatal days 21 
or 63-67. Data are summarized in Table 16. 

a Data obtained from pages Tables 58 & 62, pages 139 & 145, MRID 45529703 
N=8-l0/sex/dose 

There were no differences among treatment groups in morphometric measurements for males or 
females on postnatal days 21 or 63-67. Data are summarized in Table 17. 
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TABLE 17. Mean (:I.SD) Morphometric Data for Offspring a 

Dose (mg/kg/day) 
Parameter 

0 

Day2l 
Neocortex (mm) l.63:1:0.19 

Hlppocampus (mm) 1.67:1:0.14 

Corpus Callosum (mm) 0.22:0.10 

Cerebellum (mm) 0.68:1:0.09 

Termination 
Neocortex (mm) 1.77:1:0.17 

Hippocampus (mm) 1.77:!:0.17 

Corpus CaUosum (111m) 0.28:1:0.08 

Cerebellum (mm) 0.8(),c().08 

Dayll 
Neocortex (mm) 1.68:1:0.14 

Hippocamp■s (mm) 1.62:1:0.08 

Corpus Callosum (mm) 0.19:1:0.06 

Cerebe"um (mm) 0.il:l:0.04 

Termination 
Neocortex (mm) 1.69±0.15 

HippoClllllp■s (mm) 1.76:1:0.24 

Corpus Callosum (mm) 0.21±0.04 
Cerebellum mm 0. 78:1:0. 10 

a Dam obtained from pages Tables 59 & 63, pages 140 & 146, :MRID 45529703 
N =8-10/sex/dose 

c. Pathol91ical evaluations of additional tissues 

3 

1.62:0.11 

1.SS±0.16 

0.17:1:0.04 

0.71:1:0.10 

1.71:1:0.08 

1.86::1:0.26 

0.33±0.14 

0.87±0.08 

1.72:!:0.10 

1.63:1:0,20 

0.19±0.05 

0.68::0.05 

1. 7(),c().l 1 

1.83:1:0. l 7 
0.23±0.07 
0.81±0.05 

Histopathological evaluation of selected additional tissues in PND2 l offspring revealed 
similar findings in treated and control animals. The most common findings were cortical 
tubular dilatation and vacuolation in the kidneys; these lesions occurred with similar 
frequency in control and high dose animals. 

III. DISCUSSION and CONCLUSIONS 

A. INVESTIGATORS' CONCLUSIONS: The investigators concluded that there was no 
selective developmental neurotoxicity at the high dose of3 mg/kg/day, and that the slight 
developmental delay prior to weaning occurred in the context of increased litter/pup 
mortality, signs of poor general condition and decreased early weight of pups. The 
investigators considered 0.5 mg/kg/day Dimethoate as a NOAEL for morphological and 
functional development. 
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B. REVIEWER COMMENTS: There were no treatment-related effects for maternal animals. 
Clinical signs, reproductive parameters through gestation, body weights, and food 
consumption were similar across all treatment groups. The maternal LOAEL is not 
identified. The maternal NOAEL is 3 mg/kg/day. 

There were no differences among treatment groups with respect to pup body weight or food 
consumption, auditory startle parameters, leaming and memory evaluations, brain weights . 
and measurements~ or bistopathological evaluations at either time point. Although body 
weights were slightly reduced at 3.0 mg/kg/day in pups, these differences were small and did 
not achieve statistical significance. The reductions occurred early during the lactation period; 
there was no indication of increased pup toxicity during the direct dosing period (PND 11-
21 ). 

Pups in the 3 mg/kg group showed some general decreases in activity in the FOB between 
PND 4 and PND 21. On PND 4, males and female~ were less active, as seen in number of 
sections entered in an open field, as well as decreased distance traveled, and maximum 
pivoting angle. On PND 11, males and females had somewhat slowed righting re~nses; 
and on PND 21 males and females had significantly decreased activity in the open field 
These differences, seen only at the high dose, are considered treatment-related. . 

Changes in automated motor activity measures were seen only on PND 17, and consisted of a 
significant decrease in rearing in females given 3 mg/kg, and large, but not statistically . 
significant, increases in horizontal activity in males at 0.5 mg/kg (65%) and 3.0 mg/kg 
(122%). These differences are considered treatment-related at the mid- and high-doses. 

The strongest finding in the study was the dose-related increase in pup deaths occumng at the 
0.5 and 3.0 mg/kg/day doses. In addition to sporadic pup deaths scattered among litters, 
there were three incidences of total litter loss at 3.0 mg/kg/day and one total litter loss at 0.5 
mg/kg/day. Most of the pup deaths occurred during early lactation ( days 1-11 ), although 
sporadic deaths continued in the 3.0 mg/kg dose group throughout lactation and surviving 
pups from two additional litters died shortly after the lactation period ended. Historical 
control data on litter loss, provided during the study audit, are discussed in the trip report 
cited earlier (TXR #014502). Data from three additional studies, provided as Attachment 10 
(p. 639} in the study report, indicate no incidences of total litter loss from control groups in 
those studies (conducted in October 2000 and April 2001). The total number of pups found 
dead in those studies was also provided; the largest number, 23 pups fowid dead in a study 
with "an increased level of monitoring of litters" was lower than the number of pups lost in 
the mid-dose group of the current study (43), althbugh similar to the number of pups lost 
when the total litter loss was excluded (24 pups for the current study). It is wiclear what is 
meant by "an increased level of monitoring oflitters," but the next highest number oflost 
pups (15) was identical to the number oflost pups in the control group of the current study 
(15). 

Based on the available information, we believe the pup deaths.to be treatment-related at both 
the mid- and high-dose. Although no increase in pup deaths was seen in the companion 
cholinesterase inhibition study (MRID 45529702, reviewed separately). conducted using the 
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same doses as the current study, the sample size in that study was much smaller than the 
current study (10 litters/dose, as opposed to 24 in the current study). No increase in pup 
deaths was seen at 3.0 mg/kg/day in the range-finding study (MRID 45529701. reviewed 
separately), which also included 10 litters/dose, however there was large increase in pup 
death at the higher dose tested in that study (6.0 mg/kg/day). Similar to what was seen in the 
current study, most of the deaths at 6.0 mg/kg/day occurred during early lactation (days 1-4), 
and there were two instances of total litter loss. 

In the companion cholinesterase inhibition study, repeated administration of dimethoate led 
to cholinesterase inhibition at doses of 0.S mg/kg/day and 3.0 mg/kg/day, in several 
compartments for dams and pups (following a single dose of dimethoate, cholinesterase 
inhibition was seen only at the 3.0 mg/kg dose). The level of cholinesterase inhibition seen 
in the companion study was similar for adults and pups receiving similar doses of 
dimethoate. Thus, the pup death seen in the current study was occurring at the same dose 
level which caused similar cholinesterase inhibition in both dams and pups in the companion 
study. We note, however, that the pup deaths in the current study were occurring at doses 
that caused no changes in clinical signs, body weight, or food consumption in dams; we 
believe that the pup death represents an increase in severity of the response to dimethoate in 
young vs. adult animals. 

The offspring LOAEL is 0.5 mg/kg/day, based on increased pup death and increases in motor 
activity at that dose. The offspring NOAEL is 0.1 mg/kg/day. 

C. SJUDY DEFICIENCIES: The coefficients of variation for horirontal motor activity 
measurements in pre-weaning rats were 50-100%. This made changes that were seen in 
these measures more difficult to interpret, due to a lack of statistical significance. One 
approach that might have helped with analysis of this data would be to make use of repeated 
measures analyses of variance [See e.g., Tamura, R.N. and J. Buelke-Sam (1992) The use of 
repeated measures analysis in developmental neurotoxicity studies. Neurotoxlcol. Teratol. 
14:205-210]. 

Positive control data is currently under evaluation. 
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Developmental Neurotoxicity Study - rats (870.6300) 
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